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Double-Wall by Bell — symbolized 


BELL COOLS THE HEAT OF HOMECOMING 


Atmospheric friction which will slow tomorrow’s returning 
space vehicles to safe landing speeds can make cinders of 
both space ship and occupants. 

Bell Aerosystems has worked since the days of the X-1 
supersonic research plane to beat this heat. We call our 
system Double-Wall. We've tested it — and we know 
it works 

Double-Wall is made up of a heat-sustaining outer wall, 
a sublayer of thermal insulation and a cooled inner wall. 
The fundamental principle behind this arrangement is the 
separation of the heat-sustaining and load-carrying func- 
tions of the airframe. 

The outer wall is made up. of small heat-resistant panels 
designed to withstand severe heating. It carries no struc- 
tural loads, but serves as an effective heat shield by radi- 
ating most of the re-entry heat back to the atmosphere. 

The layer of protective insulation is used beneath these 
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panels to resist the flow of heat to the inner wall. The 
small amount of heat that does penetrate this insulation 
is absorbed and dissipated by an effective cooling system 
Therefore, though outer wall temperatures may soa 
above 2000°F, the inner wall temperature will not rise 
above 200° F. 


Significantly, the load-carrying structure is kept cool and 
strong, independent of external heating, and conventiona 
aluminum construction can be utilized. As an added bonus 
the Bell Double-Wall’s unique arrangement of therma 
barriers automatically provides a moderate environment 
for both crew and equipment. 


Double-Wall is only one of the many contributions Be 
Aerosystems Company is making to the scientific progres 
and defensive strength of the free world. We invite quali- 
fied engineers and scientists to inquire about sharing out! 
challenging and rewarding future. 


MSs COMPAN 
BUFFALO 5, N.Y 


DIVISION OF BELL AEROSPACE CORPORATION; 
A TEXTRON COMPANY 
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PROJECT MERCURY ESCAPE SYSTEM 
(NASA “CHERRYPICKER’’) 
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SE OPERATIONS AND MAINTENANCE 


ol and Mobile Aerial Towers, Inc., is the nation’s most experienced designer and producer of double- 
itional boom extensible personnel platforms for overhead operations in defense, scientific and aircraft in- 
bonus. stallations. The latest evidence of this leadership is the HI-RANGER “CHERRYPICKER” used in 
nermal conjunction with Project Mercury. 

nment Available in a wide range of reaches and weight capacities, HI-RANGERS are precision con- 


trolled in any dimension by a single-grip “3-D’ manual control. Fully automatic operating 
sequences can be incorporated when required. Additionally, HI-RANGER systems may be equipped 
is Bell with electrical, electronic, hydraulic or pneumatic equipment to satisfy specialized operating functions. 
‘ogress 
quali- 
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5 IF YOUR PROJECT CALLS FOR A MOBILE AERIAL TOWERS. INC. 
LON G R E A CH ' 
CALL, WIRE OR WRITE 730 NORTH HARRISON STREET 
‘ FORT WAYNE, INDIANA 
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INNER 


SPACE 
FOR SALE 


A lot of jobs—especially in missiles—need room to com- 
plete. It takes inner space to prepare for outer space. It 
takes skills and long experience to work with metals in the 
large way some of your jobs require. 

General American’s Plate & Welding Division has the 
space, the skills and the experience you need, whether 
your problem is one or a dozen special pieces, or a con- 
tinuous operation involving thousands of units. 

General American has produced lox vessels, radiation 
shields, atomic waste evaporators and missile equipment 


components. We are known around the world for the tanks 
we have fabricated and erected—tanks for storage of 
petroleum products, acids, chemicals and water; tank cars 
for transportation of any kind of liquid. We are constantly 
at work on projects that involve cutting, forming, milling 
and stress relieving of large metal structures. Our back- 
ground in aluminum and alloy steels is considerable. 
When a job requires custom fabrication of metal—any 
metal—we generally can handle it faster and better than 
any one else. We would like to work for you. 


Plate & Welding Division 


GENERAL AMERICAN TRANSPORTATION CORPORATION 


135 South LaSalle Street + Chicago 3, Illinois 


Offices in principal cities 
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THE COVER 


Assembled flight version of Saturn C-/ 
booster, with inert upper stages, stands in 
dynamic test stand at Huntsville. The Saturn 
program is being accelerated. See p. 15. 
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Ask your DuPont Explosive Systems Specialist about: 








MILD DETONATING FUSE 


Protection against RF energy 


This new and unique ordnance device enables you to transmit a uniform, high- 
velocity detonation for unlimited distances — with essentially no risk of damage 
to adjacent components. 

You can get Du Pont Completely Confined Mild Detonating Fuse (MDF) in 
a variety of explosive trains, encased in concentric sheaths of metal, plastic, and 
fiberglas. It is far more insensitive to physical shock and RF energy than conven- 
tional electric systems, but can be easily fired non-electrically. 

The protective jacket shields it against stray electrical currents such as those 
emitted by radar, radio transmitters or other high energy generators. Thus, 
Completely Confined MDF protects against premature detonation. 

Also, non-electrical firing does away with the need for a source of EMF, 
enabling you to save weight by eliminating batteries 

Now obtainable with a core load of 2 grains/ft. of either PETN or RDX and 
a detonation velocity of 6,500-7,000 meters/second, Completely Confined MDF 
offers you a fast, reliable impulse transmission medium 

A Du Pont Explosive Systems Specialist is available to help you with your 
ordnance design problems. Just write E. I. du Pont de Nemours & Co. (Inc.), 
2446 Nemours Building, Wilmington 98, Delaware 


WEAPON SYSTEMS 
FU’ SPECIALTIES 


BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 
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Bioastronautics Recognition 


To the Editor: 


Congratulations on the fine bioastro 
nautics article by Heather M. David in th: 
May 29 M/R. You did a remarkable jot 
of organizing a wealth of diverse materia 
and presenting it factually and succinctly 
As a matter of fact, the entire issue de 
serves praise for bringing attention to wha 
is perhaps the pacing factor in this cour 
try’s manned space flight efforts. 

I particularly want to thank you fo 
your mention of Spacelabs and the work 
we are carrying out here to further bio 
astronautics progress. Your recognition o! 
our relatively small group is most gratify 
ing. It is our hope to continue as an im 
portant factor in the field of bioastro 
nautics and to grow into a large compan 
by contributing worthwhile ideas an 
products in our field of specialty. Th: 
struggle in pioneering a new field is some 
times difficult and it is a source of consid 
erable encouragement to receive the 
recognition of a national publication. 

James A. Reeves 
Executive Vice Presider 
Spacelabs, Inc. 

Van Nuys, Calif 


Freedom and Self-Control 


To the Editor: 

I want this letter to be an answer to 
the letter written by Mr. Dewey Thomp- 
son, Washington, D.C., published in M/R, 
May 22, p. 6 (cancelling his subscription in 
protest of the May 8 editorial, which he 
alleged was “the meanest and most shame- 
ful criticism and ridicule” of Astronaut 
Shepard and “reads like communism.”- 
Ed.). 

Dear Mr. Thompson: 

Your letter sounded worse than what 
you called the magazine, although you 
used only two sentences. Since you have 
cancelled your subscription, maybe this 
magazine will have to forward a copy of 
this letter to you. 

I believe in the freedom of the press 
and the rest of the freedoms that go with 
our democratic ways of life, but I also 
believe in control of this freedom, just like 
the control you have at your home of how 
much you want your neighbors to hear or 
not to hear. 

I was in the blockhouse at Cape Canav 
eral when Vanguard's “first” exploded on 
the pad. I can still visualize the expressions 
on the faces of every individual at that 
time in the blockhouse. Had the press 
played a lesser role in the program, the 
pill would have been easier to swallow 

The last paragraph of Mr. Coughlin’s 
“The Debacle at Cape Canaveral” (May 8 
editorial) summed up what the press 
should or should not do in all future shots 
I agree with him that a great deal can be 
done to eliminate the revolting display the 
press had shown toward our national pres 
tige. All we ask of the press is to use a 
little “control” of common sense toward 
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the feelings of individuals and, finally, of 
our nation. This “control” I suggest is al- 
ready in use by the press—those editors 
who sit in an air-conditioned office all the 
time and read every article turned in by 
the reporters before they finally go to press. 


Joseph Y. Yuen 
Washington, D.C 


Mercury Escape Rocket 


To the Editor: 

Your article on the decision in the 
moon race (M/R, May 1, p. 12) pre- 
sented an interesting evaluation of the 
problems facing our country in coming 
years. 

We noticed that in your discussion of 
Project Mercury you refer to the “escape 
rockets” mounted on the capsule. GCR 
built the Mercury escape rocket under sub- 
contract for McDonnell Aircraft Co., and 
it is a single solid-propellant rocket. The 
six-foot rocket sometimes appears to be 
more than one motor because of the 
unique design with three canted nozzles 


Janet E. McKim 

Public Relations Representative 
Grand Central Rocket Co 
Redlands, Calif. 


The Skeptical East 


To the Editor: 
I have just read with keen interest 
your article, “Report on Russia’s Man-in- 





Space Achievement” (M/R, April 17, p. 
14), because there are prevailing rumors 
such as “Mystery of Soviet Spaceman— 
Truth or Hoax?” (U.S. News, May 1, p. 
62). 

I can't help reading with deep doubts 
the statement in your report that “the 
White House disclosed that the U.S. world- 
wide radar net had tracked the Vostok 
throughout its flight.” 

Space exploration is, needless to say, 
becoming an important frontier of the cold 
war between East and West. Any achieve- 
ment in the field is a powerful weapon for 
persuading the uncommitted people the 
world over to demonstrate the superiority 
of its social system because the scientific 
feat is a fact no one can deny. 

On the occasion, some further reports, 
remarks or opinions by your distinguished 
editors on this serious problem will be 
helpful for us, the people of the free 
nations. 


Dr. Hikosaburo Ataka 
Dean of Academics 
The Japan Defense Academy 
Hayama. Kanagawa, 
Japan 


Sparrows by Sperry 


To the Editor 


While I am not given to quibbling 
over small details, an error on p. 27 of 
M/R, June 5 cannot be left uncorrected 
The caption referring to the missiles 
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mounted on the F7U fighter identifies 
them as an “earlier version of the Ray- 
theon Sparrow” when, in fact, the missiles 
pictured are Sperry Sparrow I's. As you 
are probably aware, the Sparrow I, for 
which Sperry was the prime system con 
tractor, was this nation’s first operational 
air-to-air missile; those of us who had a 
small part to play in its development are 
still justifiably proud of the design, devel 
opment and test record which was estab 
lished during this program. 

As a point of information, the picture 
of the F7U was taken in early 1955 dur- 
ing the evaluation demonstration program 
at Pt. Mugu, when a concentrated program 
of operational test firings was performed 
by Development Squadron 4 (VX-4) in 
cooperation with Sperry’s Field Test Unit, 
which was based at Pt. Mugu from 1949 
through 1957. 

We certainly do not wish to take any 
present credit away from Raytheon and 
their Sparrow Jil, but feel that you will 
want to keep the record straight on who 
developed the “earlier version” pictured in 
your publication 

Douglas A. Heydon 
Air Armament Div. 
Sperry Gyroscope Co 
Great Neck, N.Y 


M/R disagrees that it is an “error” to 
refer to Sperry’s Sparrow I as an earlier 
version of Raytheon’s Sparrow. We did 
not, of course, intend to deny Sperry credit 
for the original weapon, of which it can 
well be proud.—Ed. 





ee 0 leakage, even with Helium 


Proven reliability of the basic Circle Seal design, supplemented by precision production 
techniques} have made Circle Seal valves renowned for operational 
dependability in the most critical aircraft, missile and ground support applications. 
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200 SERIES CHECK VALVE 


* Absolute zero leakage 

* 0-3000 psi. 

* Low cracking pressure 

* Mounting versatility for any appli- 
cation 

* Ideal in applications from vacuum 
to low or high pressure pneumatic 
or hydraulic systems encompassing 
the entire range of exotic fuels and 
oxidizers 


800 SERIES CHECK VALVE 
LOW PRESSURE 

+ Perfect sealing from 0-600 psi 

* Low cracking pressure 

* Minimum pressure drop 

* Unaffected by O-ring swell 

* Perfect for applications requiring 
a combination of low pressure drop 
and zero leakage 


2600 SERIES MINIATURE 
CHECK VALVE 

* Superior performance from 0-3000 
psi. 

* Leakproof sealing assured by resil- 
ient seals 

* Minimum size and weight 

* Suitable for mounting in any posi- 
tion 

* Maintenance-free reliability 
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JAMES, POND & CLARK, INC. 


2181 East Foothill Boulevard + Pasadena, California 
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cO.R PORATION 


GENERAL 


Engineers, scientists — investigate outstanding opportunities at Aerojet 





'The Countdown 


WASHINGTON 


First Italian Jupiters Operational 


The first Italian-manned Jupiter IRBM’s are reported 
to be on operational alert in Italy. The 1500-mile 
Chrysler missiles are under the command of the Italian 
Air Force’s 36th Aerobrigade Jupiter Missile Group. 
Italy plans to deploy a total of two 15-missile Jupiter 
squadrons. 


Davy Crockett Slips Some 


Delays in deployment of the Army’s nuclear-tipped 
Davy Crockett have been disclosed. The Army had 
planned to buy operational Crocketts for the first time 
in FY °62. Now this plan has been cancelled. The cause 
appears to involve tactics. 


Redeye Slips More 

The Army is now planning to “standardize” the Con- 
vair Redeye surface-to-air missile this year and open the 
way for procurement possibly in late FY °62. Originally 
the Army planned to buy its first Redeyes in FY 61. The 
plan apparently was cancelled for financial reasons. 
Technical hold-ups also occurred, but the Army says 
these did not cause the production delay. 


“Premium Effort’ for Titan il 


The Air Force is pumping an extra $270,000 into the 
Titan II R&D program to launch the first Titan I/ test 
missiles at the earliest dates now scheduled. Originally 
the first two were to be launched before July 1. Now the 
first launching is expected this fall—when the costs of 
Titan Il are expected to be running at about $1.5 mil- 
lion a day. 


More CBR Rockets Coming 


The Army’s chemical warfare procurement appropria- 
tion request for FY "62 is nearly $55 million. of this more 
than $24 million will go for CBR rockets. Another $1.5 
million is earmarked for multiple rocket launchers. 


Polaris Sub Costs Rising 


The pricetag on the new Polaris-launching Lafayette 
Class submarines is $116.2 million. That is a jump of 
$11 to $19 million over the first two classes of nuclear- 
powered subs in the Polaris program. About two-thirds 
of the cost of the subs is for shipbuilding, one-third for 
Polaris system equipment. 


INDUSTRY 
Managerial Help for Titan 


The Air Force is solving its installation and check- 
out problems at Titan ICBM bases by bringing in extra 
managerial talent. In the Titan program Martin has given 
I&C subcontracts to Norair, RCA Service, Federal Elec- 
tric and Hughes. The Air Force says the move was made 
after troubles in Atlas 1&C and word from Martin that 
it “lacked adequate management in depth” to handle the 
entire job. The Air Force anticipates a saving in costs. 
Martin’s fixed fee will remain unchanged. 
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R&D Intelligence 


PCM telemetry system will be adopted for Minute- 
man. It will work in serial with diversity recording on 
seven tracks at 5800 bits per inch. . . . Titan Il, which 
is much larger, will employ seven tracks and serial PCM, 
but with only half the bit rate. . . . Varian Associates has 
a $3.9-million Army Signal Supply contract to develop 
an operable super-power microwave amplifier to defend 
against “extra-atmospheric offensive vehicles”—types un- 
specified. .. . Navy has dropped development of a two- 
Stage Sidewinder in favor of a faster, longer-range, single- 
Stage version which will have both radar and infrared 
guidance. 


There with the Booster 


Although the FCC hasn’t decided yet who will build 
a commercial communications satellite system (see p. 14), 
United Technology Corp. is already offering to build the 
booster for the General Electric group. UTC says it will 
use is Own money to compete with the $8-million price- 
tag on an Atlas-Centaur. 


Navy Buying Swallows 


High-performance Swallow (SD-4) reconnaissance 
drone killed by the Army may be bought by the Navy 
for use as targets. The Army version will be stripped 
down, leaving just the combination inertial guidance 
(with command override) system. Rockets will be added 
to wing tips to up speed over Mach 1. 


Titan Silo Blowup Hydraulic Failure 


Air Force officials have finally disclosed that the ex- 
plosion last December of a Titan I in an OSTF at Van- 
denberg AFB was caused by a failure in the launcher 
elevator hydraulic system. The elevator dropped so sud- 
denly it caused a structural failure in the missile, releas- 
ing LOX and RP-1 which then ignited. 


INTERNATIONAL 
Seacat Interest Spreads 


Spain, Portugal and several South American countries 
are looking over the Short Brothers & Harland Seacat 
ship-to-air missile The bird already is being bought by 
Britain, Germany, Sweden, Australia and New Zealand. 


Overseas Pipeline 


The French are getting ready to test the Masurca Il 
ship-to-air missile at their Mediterranean Missile Test 
Center. Still under development, the missile is said to 
have better performance and to be cheaper than the 
U.S. Terrier. . . . The British are expected to start re- 
placing Corporal units with the British Aircraft Blue 
Water and skip plans to phase in Sergeants. . . . Con- 
traves A. G. of Switzerland is building a new antiaircraft 
missile with improved propellant to replace its RSD 58 

. and London pubs are now offering two new cock- 
tails: Space Rocket and Into Orbit. 
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The Missile / Space Week 





Shots of the Week 


After a two-month period with no 
shots, the latest Discoverer (XXIV) 
took a disappointing plunge into the 
Pacific June 8 shortly after first-stage 
separation. 

Experts are checking the four 
minutes of data received from the 
payload to determine cause of the 
malfunction. 

Nature of the payload was not 
disclosed. The Air Force said that the 
reason for the holdup in shots was 
for modifications in the satellite and 
launching pad, although it declined to 
spell these out. 

On the brighter side, the Navy 
successfully fired its advanced Polaris 
missile from a launch pad at Cape 
Canaveral June 12. And the U.S 
Army’s Pershing scored an accurate 
hit in a limited-range firing from Cape 
Canaveral June 9. 


Saturn Finds a Friend 


The Navy has moved in to rescue 
NASA's Saturn booster, virtually 
marooned at Huntsville because of a 
broken lock on the Tennessee River 

The giant booster will travel only 
50 miles on its specially designed 
barge, the Palaemon, to the Wheeler: 
Dam, site of the broken lock. It will 
be moved by rail to a point past the 
lock—a distance of about a mile 
Then it will be loaded on Navy barge 
below the dam and make the re- 
mainder of the trip (more than 1000 
miles) to Cape Canaveral 

The barge, a former floating ware 
house, is 261 ft. long x 48 ft. wide 


Astrodome for Astronaut 


The orbital Mercury capsule will 
have a view window above the astro 
naut’s head to increase his observa- 
tion field. 

A NASA spokesman told the re- 
cent joint International Astronomical 
Society—American Rocket Society 
meeting that the only other change in 
the capsule involved an improved 
fairing over the mating clamps hold- 
ing the capsule to the missile. He said 
this change was made to correct buf- 
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Air Force Bullpup Trainer 


TACTICAL AIR COMMAND test pilots prepare for pre-production 
of the GAM-83 trainer built by the Martin Co. First production trainers will be turned 
over to F-100 and F-105 jet pilots in July. 
ft. range and flies at altitudes up to 40,000 ft. The Air Force also disclosed that it had 
started qualification tests at Eglin AFB on the GAM83A and F-105 with firing of 
Bullpup from the supersonic tactical fighter-bomber. Test was successful 


feting that occurred during Shepard's 
flight 

NASA also said the Mercury proj- 
ect was actively planning a manned 
18-orbit, 24-28-hour mission. This 
mission would jump directly from 3 
orbits since it would take 18 orbits to 
bring the capsule back to the same re- 
covery area for a 3-orbit mission. No 
date has been indicated, but three- 
orbit missions would be made first 

At the same meeting, AF Space 
Study Committee Chairman Trevor 


Gardner estimated the cost of a 
manned lunar mission at about $10 
billion 


RAC in for ORO 

Research Analysis Corp. is the 
name of the Army’s replacement for 
Operations Research Office. 

The non-profit defense research 
organization will have as chairman 
Dr. Hector Skifter, president of Air- 
borne Instruments. Other trustees are 
Gen. Omar Bradley (ret.), John Con- 
nor, Hendrick Bode and Gen. James 
McCormack (ret.) 

The corporation was set up at a 
meeting June 7 in Washington, D.C.., 
between Army officials and research 
group representatives. The Army and 
ORO, part of Johns Hopkins Uni- 
versity, parted company after long- 
standing disputes over control of re- 
search (M/R, June 5, p. 11) 


Training missile nears Mach 2, has 30,000 


flight testis 


LeMay Okayed by Senate 
The appointment of Gen. Curtis 





E. LeMay as Air Force Chief of Staff 
was made official by the Senate. 

The Senate also approved the re 
tirement of Gen. Thomas D. White 
with the rank of General 


Transit Training to Start 

The Navy is planning a prototype 
navigating exercise this summer for 
its Transit satellite, scheduled to go 
operational in fall of 1962. 

The Transit system consists of 
four satellites on prescribed orbits, a 
network of five ground stations, a 
computing center, a data injection 
center, and shipboard and _ aircraft 
navigation equipment. Satellites will 
be launched with Scout vehicles 





NBS Digs in in Suburbs 

National Bureau 
broke ground last week on a $104 
million research facility at Gaithers 
burg, Md., near Washington, D.C. 

At ground-breaking ceremonies 
Commerce Secretary Luther Hodges 
stressed the “pressing demands” of 
science and technology for increasing 
competence in the science of measure 
ment. 

First building to go up will be an 
engineering mechanics laboratory 
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This will house a new megapound 
dead-weight testing machine which | 
will provide urgently needed force 
measurement standards to meet the 
multimillion thrust requirements of 
the space program. 

The lab also will contain a grav- 
ity chamber, 100,000- and 300,000- 
pound dead-weight machines, vertical 
tension and compression testing ma- 
chine capable of loads up to 10 mega- 
pounds, and a horizontal testing | 
machine with a capacity of 2.3 mega- | 
pound loads in compression and 1.5 
megapound loads in tension. 

Plans call for a continuing con- 
struction program leading to total re- 
location of the NBS Washington facil- 
ities at Gaithersburg between 1963 
and 1965. Follow-on construction will 
provide a radiation physics laboratory 
with a linear accelerator, seven gen- 
eral-purpose laboratory buildings, a 
number of special-purpose labora- 


tories, and an atomic reactor. 


Successor for Khrunichev 


New top man in the Soviet rocket 
and space program is Konstantin N. 
Rudnev. 

Rudnev, former chairman of the 
State Committee for Defense Tech- 
nology, was picked by the Soviets to 
replace Mikail V. Khrunichev, who 
died of a heart attack two weeks 
after his appointment to the new post. 

Rudnev’s promotion to Chairman 
of the State Committee for the Co- 
ordination of Scientific Research 
Work carries with it a Deputy Pre- 
miership. Western observers see the 
post as one of the most powerful in 
the USSR. 


Mystery at Jodrell 


Mysterious beeps from outer 
space continued to baffle scientists 
manning Britain’s giant radio-tele- 
scope at Jodrell Bank. 

The signals have been heard on a 
frequency close to the 922 mega- 
cycles on which the “lost” Soviet 
rocket is supposed to transmit. How- 
ever, the Bank has not been able to 
center the source of the mystery 
signal in the telescope’s main beam. 

Soviet scientists have asked co- 
operation from the Bank in an at- 
tempt to reactivate the Venus probe 
communications system. Contact with 
the probe, launched Feb. 12, was lost 
Feb. 17. It is now estimated to be 
62 million miles away. 
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The Lincoln Laboratory, Massachusetts 
Institute of Technology, announces a 
major expansion in its program. 

We urgently request the participation 
of senior members of the scientific 
community in our programs in: 


RADIO PHYSICS and ASTRONOMY 
SYSTEMS: 

Space Surveillance 

Strategic Communications 

integrated Data Networks 
NEW RADAR TECHNIQUES 
SYSTEM ANALYSIS 
COMMUNICATIONS: 

Techniques 

Psychology 

Theory 
INFORMATION PROCESSING 
SOLID STATE Physics, Chemistry, and Metaliurgy 


© A more complete description of the Laboratory's 


work will be sent to you upon request. 


Research and Development 


LINCOLN LABORATORY 
Massachusetts Institute of Technology 
BOX 26 

LEXINGTON 73, MASSACHUSETTS 














ALL QUALIFIED APPLICANTS WILL RECEIVE CON 
SIDERATION FOR EMPLOYMENT WITHOUT REGARD TO 
RACE, CREEL OLOR OR NATIONAL ORIGIN 
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Two crucial decisions... 


Will Time Run Out for Kennedy 





by James Baar 

PRESIDENT KENNEDY must de- 
cide within the next few months whether 
to increase the nation’s strategic missile 
force or watch his ability to do so erode 
away. 

Even a decision within the next sev- 
eral months will apparently shave mat- 
ters so closely that it will recall some of 
the defense budget barbering under the 
old Eisenhower Administration. 

Despite the Administration's gener- 
alized claims that it is building up the 
nation’s ICBM forces, newly-available 
figures clearly show that no large build- 
up has yet taken place. 

So far the Kennedy Administration 
has accelerated the deployment of 
Polaris submarines and fixed-site Min- 
utemen. It also has bought up short-run 
options to do much more in certain key 
areas, 

But that is all. There has been no 
great change in the total number of 
strategic missiles planned by 1965. 
Moreover, in the opinion of some ex- 
perts, a decrease in real deterrent power 
may be the price that is being paid for 
the acceleration of Minuteman deploy- 
ment 

The first of two key decisions con- 
fronting Kennedy involves Polaris. 

The Administration is requesting 
that the total number of authorized 
Polaris submarines through FY ‘62 be 
brought to 29. This increases by 10 the 
total sought by the Eisenhower Admin- 
istration through the new fiscal year. 

The Administration also accelerated 
the laying of keels for Polaris sub- 
marines and accelerated the develop- 
ment of the 2500-mile-range Super 
Polaris. 

As a result, the 29th Polaris sub- 
marine will be deployed in January, 
1965, instead of 1967 and the Super 
Polaris or A-3 will be operational about 
mid-1964 instead of 1965 or possibly 
later, 

However, the Kennedy FY ‘62 de- 
fense budget omits any funding for long- 
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lead-time items for any Polaris sub- 
marines beyond the 29th. These long- 
lead items—mostly nuclear reactor parts 
—take about 30 months to fabricate. 
Unless fabrication of more long-lead 
items for more Polaris submarines is 
started this fall, there will be a com- 
mensurate gap between the completion 
of the 29th submarine and any future 
ones. 

In newly-released secret testimony 
before the House Defense Appropria- 
tions Subcommittee, Vice Adm. William 
F, Raborn, head of the Polaris program, 
testified : 

“To maintain the rate of one sub- 
marine per month delivery schedule 
which the present fiscal year 1962 funds 
would continue, would require long- 
lead-funds in the amount of about $175 
million. This would provide for all long- 
lead-time items for 10 additional sub- 
marines... .” 

But Raborn added that if the $175 
million is not made available—and so 
far the Administration has not requested 
it—“there would be a month by month 
gap until the funds were made avail- 
able.” 


The Navy has consistently pressed 
for the building of a Polaris fleet of 45 
submarines. However, in recent months, 
there have been a number of hints from 
the Administration that a smaller num- 
ber is being considered—possibly no 
more than the 29 already requested. 

Earlier this year Navy Secretary 
John B. Connally testified at a House 
hearing when asked how many Polaris 
submarines the Administration planned 
eventually to build: 

“I cannot tell you. I am certain we 
need 29. I am certain we probably need 
more than that. How many more, I do 
not know. I think at the time we come 
up in 1963 we will have a better idea 
how many we need.” 

Asked if any time would be lost 
by this delay, Connally said: “No, I do 
not think we will. I think we have time. 
With the acceleration of the present 
program .. . I think we have some time 
now in which we can review this whole 
matter, review the threat, take the com- 
bined information of all the services 
and determine what capabilities from 
a strategic standpoint we must have.” 

He did not discuss the coming gap 

that will develop 





A Quick Look at the Polaris Program 


(in millions) 


unless more long- 
lead items are pro- 





Total FY '56 through FY '61 


Total requested (NOA) FY '62 
Shipbuilding & conversion 
Procurement of Missiles 

Other procurement 

RDT&E 

Operation & Maintenance 
Construction 


Total through FY '62 
FY '63 (estimate for completing 
29-sub program only) 
FY ‘64 (29-sub estimate) 


Total through FY '64 (29-subs) 





Polaris RDT&E Costs by Model 


Polaris (A-1) (completed with FY °62 funding) 
Polaris 1! (A-2) (completed with FY '62 funding) 


Super Polaris (A-3) (total expected including 
$70.7 in FY ‘61 and $254 in FY '62) 


Total 


cured. 
The second 
$4,852 strategic missile de- 
cision facing Ken- 
nedy involves Min- 
$1,108 uteman. 
316.4 The Adminis- 
160 tration is currently 
443.2 planning to de- 
466 ploy 12 50-missile 
19.6 squadrons of fixed- 
— site Minutemen at 
2,093 an accelerated rate. 
agi The Administra- 
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$680.4 bling on a standby 
basis its capability 
376 to manufacture 
Minutemen. 
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the same time, 
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cut back from 14 to 12 the total num- 
ber of nine-missile Titan squadrons 
planned. 

In defending these cutbacks, the 
Administration neglected to bring out 
a number of points. 

The justification given for the 
mobile Minuteman stretchout was that 
the contractors would be unable to 
handle the acceleration of deployment 
of the fixed-site Minutemen and con- 
tinue with the mobile Minuteman pro- 
gram at the previously planned rate. 
Asked about this, Maj. Gen. Thomas P. 
Gerrity, director of the Air Force Bal- 
listic Systems Division, told the House 
Defense Appropriations Subcommittee 
at a closed hearing May 16: 

“We knew that it meant a tremen- 
dous effort . . . to do both jobs at the 
same time. I did not, however, con- 
sider it impossible.” 

“In other words,” Gerrity was 
asked, “if we really wanted to do it, 
it could have been done?” 

“I believe so,” Gerrity said. 

The latest Kennedy defense budget 
for FY 62 contains no money for the 
mobile Minuteman. The $85.7 million 
appropriated in FY °61 for the mobile 
Minuteman will be spread over the 
new fiscal year. As a result, the Air 
Force contends the program will slip a 
minimum of 18 to 24 months. 

The justification given for cancelling 
the last two Titan squadrons was that 
they could not be deployed before the 
Minuteman deployment will be in full 
swing—and 100 Minutemen could be 
deployed for the cost of the 18 Titan 
II's in the two squadrons. 

However, the Administration so far 
has not ordered up even 18 extra 
Minutemen—let alone 100 to replace 
the cancelled Titans. The Minuteman 
carries a much smaller warhead than 
Titan II and, therefore, is far less suit- 
able for certain missions. And the re- 
liability of the final two Titan I] squad- 
rons will be the highest of the Titan 
force. 

Finally, the FY °62 Minuteman ac- 
celeration will result in more rapid 
deployment of the fixed-site missiles 
but it will not increase the total size of 
the Minuteman force originally planned 
by the Eisenhower Administration. 
Both before and after the changes the 
total remains about 600. 

The Air Force is continuing to push 

(Continued on page 47) 
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With Russia in mind... 


FCC Near Choice on Phone Satellites 


AT&T group vies with GE 
and other missile/space 
firms: Justice Department 
warns of trust potential 


by William E. Howard 


THE FEDERAL Communications 
Commission is pushing toward a deci- 
sion this week on a multibillion-dollar 
question: Who will operate—and get the 
revenue—from a commercial communi- 
cations satellite system? 

Pitted against each other in the tus- 
sle for the big prize are multibillion- 
dollar corporations. American Tele- 
phone & Telegraph and a group of in- 
ternational telephone companies are on 
one side; General Electric and several 
missile/space industry firms are on the 
other 

The issue: Should the FCC allow 
AT&T and the other carriers to form a 
joint venture—or should GE and its 
associates be permitted to form a brand 
new enterprise which would become a 
“carrier's carrier,” in business solely to 
sell international message-sending facili- 
lies. 


Overshadowing the issue is the So- 
viet spectre. Will they string up a global 
space network while U.S. companies are 
still quibbling over who should do what? 

This is the FCC reason for haste. 
Says Commissioner T. A. M. Craven: 
“We're in a race with Russia. We can't 
stall on this question.” 

On the contrary, contends GE, this 
is the time to pause and study all the 
questions involved in the venture. It 
might save time later on. 


@ Complexities—The issue is a com- 
plicated one. GE is raising several ques- 
tions about the proper technical ap- 
proach and the matter of ownership. 
The Justice Department has interjected 
anti-trust considerations which may cre- 
ate further problems. And NASA has 
stepped into the picture with an alter- 
nate plan of government ownership and 
launching of a satellite system until pri- 
vate industry can take it over. 

Some members of Congress feel all 
these elements have become so involved 
that the FCC would be wise to take a 


14 


second look. Says Rep. Olin E. Teague 
(D-Tex.): 

“I think the FCC is wrong in ap- 
parently going off on its own without 
coordination with other parts of the 
government.” 

The immediate question revolves 
around an FCC ruling which would 
hand ownership and development of a 
satellite communications system mostly 
to the international telephone com- 
panies. GE is objecting to this ruling on 
grounds that the ownership plan is too 
vague and that it would open up an 
opportunity to “strangle” the missile/ 
space industry. The company has of- 
fered an alternate plan which would be 
carried out through a newly created cor- 
poration called Communication Satel- 
lites Inc. 

The FCC has given interested parties 
until June 19 to file cross briefs on the 
ruling and it plans to render a decision 
in a matter of days afterward. There is 
considerable feeling that if the decision 
goes against GE, the missile/space in- 
dustry will be almost completely shut 
out of the chance to cash in on this first 
commercial use of space. But the FCC 
maintains that no matter what it does 
about the ruling now, there will be room 
for action later on. 


e Cross purposes—<Although details 
of its plan have not been spelled out 
publicly, AT&T is reported to be con- 
sidering a polar-orbitting system of satel- 
lites which would essentially supplement 
existing microwave cable facilities. It 
also would have an experimental satel- 
lite ready for launching next year. How 
soon a system would become opera- 
tional has not been disclosed. 

Through Communication Satellites 
Inc., GE is challenging almost every as- 
pect of the reported AT&T plan. It con- 
tends that “creation of the operational 
satellite system will not take place as 
rapidly as it can and should if it is paced 
by the carriers for orderly ‘integration’.” 
Instead, the creation of an operational 
system should be undertaken immedi- 
ately “in a climate of competition with 
other, still useful facilities.” 

There is sufficient know-how techni- 
cally in the Courier program, GE in- 
sists, to begin on an operational system 
now—and feasibility of space communi- 
cations will be demonstrated further in 
Advent and Relay “before anyone in 
private industry can launch an experi- 
mental satellite.” 


The GE plan would involve 10 satel- 
lites in equatorial orbits (M/R, May 15 
p. 24) by 1965—much like the Advent 
system, which it is helping to build for 
the Army. Questioned by M/R on the 
relative merits of a polar orbitting or 
equatorial system, FCC’s Craven said he 
had “grave doubts about Advent” as a 
practical approach for commercial com- 
munications. 

But GE says that an equatorial ap- 
proach is required to realize the full 
potential of international message traffic, 
since it would cover most of the globe’s 
populated regions. GE raises another 
point: an equatorial system would re- 
quire only 20 operating ground stations 
while a polar system would require 
many more to provide multi-directional 
service. Hence, a requirement for nu- 
merous ground stations might stifle ex- 
pansion of the system in countries which 
could not afford to build them. 


© Hefty melon—Studies by GE 
show a potential revenue of some $700 
million a year in 1970, rising to $2.5 
billion a year by 1980 if global com- 
munications are fully exploited and rates 
are reduced with increased usage. Cost 
of building the system would be about 
$218 million. 


These are the figures at the heart of 
the argument over missile/space indus- 
try participation in the ownership of the 
communications system. Presumably, 
under the AT&T plan missile/space 
firms would be relegated to the role of 
suppliers and would be allowed only 
very limited ownership. As one GE of- 
ficial put it: “Will we have to buy stock 
in AT&T, or what?” 

Claiming that AT&T wants owner- 
ship apportioned on the basis of use by 
international communication carriers 
only, GE is proposing that 50% of the 
ownership of Communication Satellites 
Inc. “be open” to all 10 companies who 
have expressed interest in satellite ven- 
ture. They include in addition to GE: 
Lockheed Aircraft Corp., AT&T, IT&T, 
General Telephone, Western Union, 
RCA, Press Wireless, American Securi- 
ties Corp. and Hawaiian Telephone Co. 

The remaining 50% of ComSat 
would be open to ownership by small 
business and the general public. Such a 
split-up, says GE, “would avoid domi- 
nation by any interests”——pointing out 
that if ownership is apportioned on a use 

(Continued on page 47) 
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First acceleration... 


Saturn Given 6-9 Month Speed-up 


NASA picks four firms as finalists in S-Il competition— 
Nova to gain most from added booster funds—new concepts disclosed 


NASA IS MOVING to speed up 


| the National Booster Program with the 


selection—six to nine months ahead 
of schedule—of four companies to sub- 
mit detailed proposals on building the 
800,000-lb.-thrust Saturn S-II engine. 

Finalists in the race to prime con- 
tract the largest rocket unit yet to be 
undertaken by U.S. industry are Aero- 
jet-General, Douglas Aircraft, General 
Dynamics/ Astronautics and North 
American Aviation. Winner will be 
named in about three months. 

The S-I/ will be used for the sec- 
ond stage of Saturn C-2 and C-3—giv- 
ing these advanced boosters a payload 
capacity several times that of C-/. It 
s part of the accelerated booster pro- 
zram intended to send U.S. spacecraft 
io the moon. President Kennedy has 
‘sked for an additional $679 million 
or the space program. 

Testimony by NASA before Con- 
gress last week spelled out how the 
increased funds will be spent. Testi- 
mony also revealed proposed new con- 
figurations for the Saturn C-3 and the 
Nova space vehicles (see drawings). 

Nova is the prime beneficiary of the 
added money, although Saturn engine 
development will also gain under the 
accelerated program. The proposed in- 
crease includes $48.5 million for Nova 
research and development. The F-1 1.5- 
megapound-thrust liquid engine calls 
for an additional $24.3 million. The 
Saturn C-3 will use two F-1 engines 
and the Nova—essentially a C-3 plus 
added stage on top 
of the 8-engine 
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lion for facilities for the F-1 engine pro- 
gram and $7.25 million for the 200,000- 
lb.-thrust J-2 engine for the S-// stage. 
Ground test facilities for Nova stages 
will require $24 million, and the Nova 
launch complex $4 million. 

Maj. Gen. Don Ostrander, NASA 
launch vehicle programs director, said 
in his congressional testimony that the 
revised budget permits development of 
the S-i/ stage for both Saturn and 
Nova. He said that the development of 
this engine, to be started in the next 


booster—will use a | 6 P &W RL-I0 ENGINES <@ 
total of ten F-1’s. Sn (>) ba 
An additional 4 ROCKETDYNE J-2 ENGINES be PAYLOAD 
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A total 
proximately $60 mil- 
lion will be required 
for test and launch 
facilities for the 
space boosters. Of 
this total, NASA has 
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quarter, would advance the program 
some six to nine months ahead of the 
schedule set by initial funding plans. 
The prime contract will probably be 
signed by October 1. 


Ostrander also said that the Saturn 
S-I first-stage booster—a cluster of eight 
H-1 engines—will soon be assigned to 
individual contractors for production. 
First models of this booster were devel- 
oped and are being produced at NASA's 
Marshall Space Flight Center. 





The S-JV stage—used in all three 
configurations of the Saturn—will be 
redesigned to use six, instead of four, 
RL-10 engines. 


Ostrander pointed out in his testi- 
mony that the Saturn C-2 was sufficient 
for all unmanned missions—and for 
Apollo up to circumlunar flights if the 
spacecraft weights can be held to the 
lower end of the range of present esti- 
mates. This, however, is doubtful, and 
the C-2 appears to be a “marginal” 
vehicle for the circumlunar mission. 

The C-3, with the new S-/B first 
stage—two F-1 1.5-megapound engines 
—will satisfy requirements for all lunar 
missions short of actual manned land- 
ing on the moon. 8 
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Sheer serendipity . .. 





Explorer Finds New Way to Orient 


by Hal Gettings 


~~ 





DATA from Explorer VIII has pro- 
vided NASA scientists with some un- 
expected dividends. 

Preliminary analysis of data from 
the satellite has uncovered a new way to 
orient a spacecraft without the use of 
optics and has contributed the most 
significant information to date on mi- 
crometeroid impacts in space. 

In addition, all other experiments 
carried by the satellite—with the ex- 
ception of one—yielded satisfactory re- 
sults. All in all, NASA revealed at a 
press conference last week, the mission 
was 95% successful. 

Explorer Vill was launched Nov. 3, 
1960, aboard a Juno Il, with an ex- 
pected useful lifetime of two to three 
months. It ceased transmissions on Dec. 
27 after over 1300 hours in orbit. Data 
from the satellite filled more than 700 
miles of magnetic tape. Final analysis 
of this information will not be com- 
pleted for six months or more. 

Discovery of the new method of 
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receiver, 


amplifiers, 


counters, 


telemeter 


and other electronic equipment 


spacecraft orientation came from “cur- 
rent traps,” or “collectors” on the satel- 
lite. These traps capture and measure 
charged particles—ions and/or electrons 
—by means of the current they gen- 
erate in an attached circuit. Study of 
these measurements showed that the 
traps functioned effectively as angle-of- 
attack meters. 

In other words, the number of par- 
ticles captured was directly related to 
the direction the collectors were facing 
A trap facing the direction of travel 
for example, would collect a maximum 
number of particles; one on the opposite 
side of the vehicle would collect few or 
none. Consequently, a direct reading of 
the spacecraft’s orientation can be de 
duced from this information. 

Although it is not as accurate as 
optical methods for orientation determi- 
nation, NASA scientists feel the new 
technique has many advantages over 
optics and will be valuable in many 
applications. 

One of the principal disadvantages 
of optical methods is the fact that the 
light source—sun, stars, or earth, for in- 
stance—is not always visible to the satel- 
lite. Since an orbiting space vehicle 
spends some time in the earth’s shadow, 
the sun and specific stars are hidden for 
definite periods. Systems which depend 
on the earth’s illumination suffer from 
the limitation of uneven illumination 
particularly when the twilight zone is in 
view. 

In addition to orientation informa- 
tion, NASA says, the technique could be 
used to determine and monitor the vehi- 
cle’s spin rate and to aim cameras, tele 
scopes and other instrumentation. 

The current traps in Explorer VIII 
were carried for the sole purpose of ob 
taining information about ion and elec 
tron densities in the earth’s atmosphere 
It was not until after the satellite was 
in orbit that it was realized that they 
functioned as orientation sensors. 

The traps themselves are not a new 
development; they have been used in 
previous experiments. Basically, they are 
somewhat similar to a conventional 
vacuum tube without an envelope. Wire 
grids exposed to the atmosphere are 
biased to allow the passage of either 
positive or negative particles (ions or 
electrons). The current set up in an at 
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tached circuit by their passage and col- 
lection then provides a direct measure- 
ment of the particles collected. 

@ Micrometeoriod information— 
NASA scientists feel that the informa- 
tion on space dust particles obtained by 
Explorer VIII is particularly significant. 
For the first time, a large enough num- 
ber of particle impacts are being ob- 
tained to provide the beginnings of a 
definite picture of the number and mass 
of these particles. 

Explorer VIII data, correlated with 
that from earlier experiments with Van- 
guard III, provided several thousand mi- 
crometeoroid impact events. All pre- 
vious measurements made by rockets 
and satellites totaled considerably 
than one thousand. 

Although information about the po- 
tential hazards of these micrometeoroids 
to spacecraft is still somewhat sketchy, 
NASA scientists are beginning to talk 
hopefully about the possibility of sig- 
nificantly reducing the shielding require- 
ments of space vehicles—perhaps by a 
factor of ten or more. They are hoping 
that S-S5—the first satellite devoted ex- 
clusively to micrometeoroid measure- 
ments (M/R, June 12)—will produce 
enough data to further substantiate their 
hypothesis. 

Explorer 


less 





Vill carried two impact 
sensors: a “sounding board” and a 
photomultiplier tube covered by a thin 
opaque film of aluminum. 

The micrometeoroid experiment in 
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Explorer VIII also appeared to back up 
an observation made with Vanguard I/1] 
as to the makeup of major meteor 
streams. Contrary to some opinion, 
small particles apparently do exist in 
these streams. Vanguard Ill, in Novem- 
ber, 1959, measured a large number of 
these particles in a period of about 70 
hours. Explorer Vill encountered a 
similar stream in November, 1960, and 
indications are that small particles were 
again present. A solar flare at this time, 
however, made the data extremely diffi- 
cult to retrieve. Another stream oc- 
curred in December, 1960, but informa- 
tion from Explorer VIII during this 
period has not yet been analyzed. 

@ Other results—Explorer VIII car- 
ried a total of ten experiments. Two, as 
mentioned, were designed to study the 
characteristics of interplanetary dust 
particles. Five were aimed at a study of 
the ionosphere. Three experiments were 
used to determine the characteristics of 
an ionized cloud that forms around a 
satellite due to its interaction with the 
ionosphere. 

The five ionosphere experiments 
were entirely new and were conceived 
by Goddard scientists. Four of these 
used the current traps to count charged 
particles and measure the chemical con- 
stituents of space. The fifth, a radio- 
frequency impedance probe, counted the 
number of electrons surrounding the 
satellite by means of an antenna-match- 
ing technique. 


SINGLE GRID ION TRAP 


MICROMETEORITE 
ENERGY DETECTOR 


The chemical experiment revealed 
that oxygen is the main constituent of 
space in the lower-altitudé region (up to 
about 650 mi.) through which the satel- 
lite flew. Indications are that the sun 
produces the oxygen ions which drift 
upward to higher altitude. 

Explorer VIII provided the first ex- 
perimental measurement of the ionized 
cloud that forms around spacecraft 
This cloud is thought to cause an elec- 
trical drag which can shorten the orbital 
life of a satellite. Data from Explorer 
Vill will provide the basis for a theo- 
retical equation to determine the effects 
of drag. 

Also, the ionized cloud has an effect 
on the radar cross-section of a satellite, 
making it appear larger than its physical 
Size. 

Measurements from the experiment 
indicated that the cloud extends out 
from the vehicle a distance roughly 
equal to the vehicle's radius. Effectively, 
it increases its electrical dimension by a 
factor of two. 

It was found that the 
formed mostly of positive ions in front 
of the satellite and of negative electrons 
in its wake, 

The ionosphere experiments 
showed that the effect of solar disturb- 
ances on radio propagation was confined 
mostly to the lower ionosphere. The 
researchers found that the upper iono- 
sphere was relatively undisturbed by 
activity 3 
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Titan Il Guidance Due to Fly Soon 


AFB. “Under-200-lb.” 


FIRST FLIGHT TEST of the Titan 
i/ all-inertial guidance system, riding 
on a Titan I missile, is expected soon. 

This and successive test firings are 
intended to assure that the guidance 
system will be ready for the first Titan 
/7 launch scheduled for late 1961. 

Prime contract for the complete 
guidance package was awarded to AC 
Spark Plug Division of General Motors 
Corp. by the Air Force in April, 1959. 
Value of the contract was $84 million. 

Besides its overall system responsi- 
bility, AC Spark Plug developed the sta- 
ble platform and associated electronics. 

International Business Machines 
Corporation, under a subcontract, de- 
veloped the digital missileborne com- 
puter and the complete guidance check- 
out and launch equipment. 

Titan Il inertial guidance will be 
capable of directing a nuclear warhead 
to any one of a number of targets with- 
out any last-minute instructions. The 
only initiating command is the particu- 
lar trajectory selected by the firing 
officer from the guidance computer 
memory. 

If necessary, however, new target 
data also can be fed into guidance 
memory just before launch. 

@ Major subsystems—The Titan // 
guidance platform is a second-genera- 
tion version of the Skipper inertial 
guidance developed by Massachusetts 
Institute of Technology for the Air 
Force. 
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TITAN Ul ALL-INERTIAL guidance system has passed all 
environmental tests, including four rocket sled tests at Holloman 
Inertial Measurement 


s] 
90-lb. Missile Guidance Computer (right) comprise the complete 
missileborne system—due for flight test soon in a Titan I vehicle 
AC Spark Plug is prime contractor. 


Unit (left) and 


The platform is a fluid-temperature- 
controlled three-gyro system. With its 
integral electronics package, the com- 
plete Inertial Measurement Unit (IMU) 
weighs under 200 Ibs. (See M/R, Feb. 
27, 1961, p. 33.) 

Developed at the IBM Space Guid- 
ance Center in Owego, N.Y., the Missile 
Guidance Computer (MGC) represents 
over 5 years of technological evolution 
in drum-type solid-state computers. 

Details of the Titan 1] missileborne 
computer just released by the Air Force 
indicate that the highly advanced 90-lb. 
subsystem has passed unusually severe 
environmental tests. These included 
centrifuge tests at 5-g on three sepa- 
rate axes, launch-shock simulations of 
stress up to 20-g, and shock-drop tests 
at 100-g. 

Hard-mounted production models of 
the complete subsystem were subjected 
to 3-g force on a sinusoidal curve—first 
in one direction, then in the other. 

Key unit in the guidance computer 
is the miniature magnetic memory 
drum. Operated at 6000 rpm, the stain- 
less steel drum consists of a thin shell 
having a magnetic-film surface. 

Data, carried along 57 tracks, are 
stored or retrieved with many of the 
82 air-floated magnetic heads. Some of 
the supporting arms carry two mag- 
netic heads, in line, to facilitate rapid 
computation. 

The frictionless heads are suspended 
by an air cushion 0.0001 in. thick. 





All circuit and logic-element con- 
nections in the computer (and IMU) 
are welded; all logic circuitry is en- 
capsulated. 


© Operation—The checkout and 
launch set will monitor the entire guid- 
ance system in the siloed missile. Con- 
tinuous evaluation of gyros and acceler- 
ometers maintains Titan I/ in a state 
of readiness. 

The checkout system also provides 
automatic malfunction detection and 
isolation of defective modules. 

Initial platform alignment is optical 
Following target selection and launch, 
the guidance system maintains attitude 
control. Gyro stabilization is conven- 
tional. J 

The platform accelerometers sense 
linear acceleration, convert this into 
velocity increments and emanate digital 
velocity data to the guidance computer 

Digital outputs are derived from an 
optisyn—a photoelectric transducer in- 
corporated within each accelerometer 
For attitude control, an optisyn also is 
mounted on each gimbal axis for digital 
outputs to the computer. 

The computer is a serial, binary, 
whole-word system combining the opti- 
syn data with the stored target data and 
platform characteristic data. It continu- 
ally supplies steering signals for yaw, 
pitch, and roll to the missile control 
system, and a series of discrete com- 
mands for engine cutoff. oo4 
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Receive your personal copy of 
missiles and rockets every week 


Examine this copy of Missiles and Rockets, The Missile/Space Weekly. 
You will quickly see why M/R is relied upon by subscribers for fast- 
breaking news stories and complete technical editorial coverage of 
electronics, guidance, propulsion, advanced materials, ASW and 


ground support equipment. If you are not now a regular subscriber, it 
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These missile engineers already know 
the value of missiles and rockets... 


“| want to keep up with the industry in which | am engaged. This publication con 
tains information that | do not get elsewhere." 
—Analytical Engineer, Rocket Equipment 


| like the magazine. It is different; it covers everything in as few words as possible.’ 
—Engineer, R & D, Missiles, Radar Communications 


it keeps me up to date on new developments. All the information is condensed 
and you do not have to wade through a thousand pages to get a nickel's worth of 


information —Project Manager, Consulting Engineers 
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Problem for Skybolt: Where is this patch of sky? 


To calculate its trajectory to target, Skybolt air-launched ballistic missile will have to know precisely where 
it is at any given moment, day or night. This problem is neatly solved by the star tracking capability of its 
Astronertial guidance system, which can provide an instantaneous fix on any piece of sky the mother plane 
passes through. When Skybolt is operational, the guidance system will put it into a ballistic trajectory after 
launch, to deliver the warhead on target up to 1000 miles away. 
This versatile stellar-monitored inertial guidance system is NORT RON ics 
A DIVISION OF 


being designed and built by Nortronics for the USAF- Douglas 
Skybolt, now under development. Re od RTH RO P 
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Honeywell Aero... for the best of both 


CLIMATE FOR CREATIVITY — Honeywell! 
Aero is now producing inertial platforms for the Polaris 
Missile. In addition Aero Division Engineers have cre 
ated an Electrically Suspended Gyro for use on Polaris 
launching submarines, which is capable of providing 
accuracies never before achieved in an inertial naviga- 
tion system. This project is typical of the creative con- 
cepts and ideas which are being evolved and further 
developed into working hardware at Honeywell Aero. 
We invite you to share in this creative atmosphere 
where there is ample opportunity for a man of imagi 
nation, drive and talents to grow in professional stature 
and have his accomplishments recognized and rewarded. 


CLIMATE FOR ENJOYMENT —Spectator o: 
participant, you'll find whatever sport interests you in 
the Minneapolis area. For example, this is the heart of 
America’s finest fresh water fishing country. At the end 
of a busy day or week you can angle for pike, bass, 
trout, or scrappy panfish in the more than 80 lakes 
within 25 miles of Minneapolis. Fishing is just one 
aspect of the many recreational, educational, social, and 
cultural pleasures you and your family will enjoy when 
you work at Honeywell’s Aeronautical Division in 
Minneapolis. For information on specific openings, write 
Mr. Clyde Hanson, Technical Director, Aeronautical 
Division, 2648 Ridgway Road, Minneapolis 40, Minn 
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Technical Countdown 





ASTRONAUTICS 
Anchor Man for Space Vehicles 


Astro-technicians, like Archimedes, will need a place to 
stand in order to do any useful work in space. Studies at 
North American Aviation show that astronauts must be 
firmly anchored whenever they use tools or other devices 
requiring physical force. Tests with unanchored men on an 
air-bearing platform revealed that reaction from physical 
movements in weightless space would make effective work 
almost impossible. 


Magnetism vs. Weather 


Fluctuation of the earth’s magnetic field and its possible 
correlation with violent electrical storms is being studied at 
Sylvania Electric’s Applied Research Lab. The effects of sun 
spots and solar flares on the magnetic field are also being 
investigated in the Air Force-funded study. 


And More Weather Research 


Remote determination of weather variables at distances 
up to 25 miles is now reported possible through use of new 
radiometer techniques developed by Armour Research Foun- 
dation. Radiometers would be used to obtain data for com- 
puter analysis to determine temperature, relative humidity, 
air pressure, and wind direction and speed. 


ADVANCED MATERIALS 
Superconductor Magnets Nearer 


Superconductor magnets may be produced as a result 
of the development of a malleable Nb-Zr cold-worked alloy 
by Atomics International Division of North American Avia- 
tion, Inc. Wire drawn from the alloy has conducted 100,000 
amps at —452°F in a magnetic field of 30,000 gauss. It is 
expected to retain its characteristics in substantially higher 
magnetic fields. The vast potential of superconducting mag- 
nets includes space and controlled thermonuclear uses. 


Cryogenic Facility Completed 


Janitrol Aircraft Division is operating a newly completed 
cryogenic testing facility. The installation includes a 500- 
gal. test Dewar, a 5000-gal. supply Dewar and associated 
vacuum-jacketed transfer system, together with complete 
instrumentation for recording temperatures, pressures, flow 
rates and vapor quality determination. 


Electron-Melted Metals Go Commercial 


An electron-beam furnace utilizing the remote gun prin- 
ciple is in operation at National Research Corp.’s Metals 
Division. Tantalum and tantalum alloys will be the first 
commercial products. The unit, also capable of drip-melting 
pressed bars, is under license from Stauffer Chemical. 


Beryllium Oxide Fiber Work Extended 


National Beryllia Corp. will work on laboratory synthesis 
of beryllium oxide fibers for ultra-high-temperature struc- 
tural materials under a 12-month contract from Materials 
Central, Aeronautical Systems Div., USAF. Preliminary 
studies showed fiber tensile strengths up to 2 million psi. The 
potential modulus of these fibers could exceed 50 million psi. 
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One-Armed Bandit at Work 


Thiokol’s Elkton Div. is using a one-armed robot to 
carry experimental motors and propellant compounds from 
laboratory to testing areas. The claw-like appendage can 
turn continuously in either direction, screwing nozzles on 
engines with ease. The robot moves on small, remotely 
controlled treads. 


ELECTRONICS 


New Delay Line Under Development 

Martin Company's Electronics Division is using super- 
conducting-metal techniques to build an X-band delay line 
for the Air Force. Providing a 20-microsecond delay, the 
unit will employ a small drum carrying coaxial wire 15,000 
ft. long x 8 mils in diameter (see p. 40). 


Advanced Camera to be Built 

A unique high-speed camera capable of recording four 
separate images simultaneously or in sequence is being built 
under a 2-month NASA contract recently awarded. Ab- 
tronics, Inc. will develop the system, which will have 
framing rates from 1-10,000 microseconds. The 45-lb. 
camera will be used primarily for recording electrical- 
discharge forming operations and other explosive reactions. 


Gyro Stands Air-Supported 


New gyro test stands to be built for Air Force's Hollo- 
man Missile Development Center by Dunn Engineering 
represent a “breakthrough” in inertial test gear, the devel- 
opers say. The precision turntables, according to Dunn, 
achieve accuracies heretofore unattainable by using “air- 
lubricated” bearings. The technique eliminates degrading 
influences of flutter and friction. 


Inertial Guidance Test Standards Due 


The Air Force has contracted with a group of com- 
panies for design studies of automatic, standardized check- 
out equipment for inertial guidance systems. Specifically, 
standardization will be aimed at checkout and test for guid- 
ance in five missiles: Atlas, Titan, Skybolt, Minuteman, and 
Hound Dog. The undertaking also creates another acronym 
—VATE, for Versatile Automatic Test Equipment. 


Thermionic Converter Under Construction 


A solar-thermionic converter system, designed to gener- 
ate 135 watts, will be developed by Electro-Optical Systems 
for NASA’s Mariner-class spacecraft. The 25-lb. unit, called 
SET (Solar Energy Thermionic Conversion System), will 
employ several cesium-vapor thermionic diodes for the 
energy conversion. A 5-ft.-diameter solar concentrator will 
direct radiation to a cavity housing the diode array. First 
model is due in six months. 


ASW ENGINEERING 


Bermuda or Bust 

Each of the major oceanographic or ASW research pro- 
grams (TENOC, AUTEC, Artemis, and Trident) is sched- 
uled to have its scientists and technicians on and about 
Bermuda during the next few months. Said one scientist, 
“If only half of those planning to hit Bermuda this summer 
actually arrive, it will still be an impossible situation.” 
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Air Force Gets Its First lon Engine 


Company is hard at work 
on 61-beam-plus cesium 
engines and has achieved 
about 3.2 millipounds of 
thrust; more efficiency is goal 


by Frank G. McGuire 
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CALIt [he first in a 
series of ion engines designed for opera- 
tion in space has been delivered to the 
Air Force Aeronautical Systems Divi- 
sion by Electro-Optical Systems, Inc 

On-time delivery of the unit was 
made as ASD extended its contract with 
the company for additional basic re- 
search and development—as well as a 
parallel R&D program for further work 
on components 

The delivered demonstration engine 
is expected to be followed by other en- 
gines of various types now under de- 
velopment by a number of firms for AF 


PASADENA, 


and NASA. Both government agencies 
are also conducting in-house develop 
ment programs. 

The EOS unit utilizes a 
neutralized beam produced by 
tion of cesium, but all details of per 
formance, applications and hardware 
are tightly classified 

The contract for the 
awarded in February, 1960, was be 
lieved at that time to call for 
levels of 0.1 Ib. (M/R, Feb. 1, 
p. 24) 

e Bigger and better—EOS, which 
won the contract in competition with 
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OS Aims for Bigger, Better Units 


Rocketdyne, Aerojet-General, General 
Electric, Lockheed, Avco and other 
companies, is currently working on 
larger and more sophisticated designs. 

The company has confirmed that it 
is working on engines with as many as 
61 beams, and unconfirmed reports put 
the figure even higher. 

About 3.2 millipounds of thrust 
have been gained with the 61-beam 
engine, which has operated for 170 
consecutive hours without failure. Spe- 
cific impulse is 5000 to 8000 seconds 
with efficiencies up to 65%. 

EOS is trying to raise its efficiency 
level with the engines at lower power 
consumption, while maintaining high 
specific impulse. 

Design of the basic multiple-beam 
units contains a number of individual 
cesium ionizing sources, closely spaced 
in an array with a common plane. The 
rear-fed porous tungsten ionizers are 
disc-shaped and line up with apertures 
located coaxially in the accelerating 
decelerating electrodes. 

Thus far, engines have achieved a 
power to thrust ratio of about 275 kw 
lb. in the 5000-8000 second specific im- 
pulse range. 

Laboratory runs have been made 
for measurement of thrust, power, and 
current carried by the ion beam, as well 
as engine efflux of neutral cesium. Ero- 
sion due to ion bombardment has cut 
the life span of the accelerating elec- 
trodes, and this major problem is be- 
lieved traceable to the porous tungsten 
used for ionization. 

Other laboratory instrumentation in- 
cludes an electron beam probe to show 
any deviation from charge neutrality of 
the beam, and other equipment for de- 
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termination of volt- : T 
age, current, power 
and temperature of 
components. 


e System de- 
scription — The 400 
feed system for 
this 6l-beam unit 
was based simply 
on use of vapor 
pressure from the 
liquid cesium to 
provide a flow 
from the reservoir 
to the ionizer man- 
ifold and through 
the porous tung- 
sten buttons brazed 20 
into the manifold. 


: Kilowatts /Pound 


T 


After ioniza- 
tion, the cesium is 
accelerated in a 
beam by the elec- 
trode structure. A 
decelerating action 
is taken after the 
beam has been ac- 
celerated through a 
high potential so l 
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that the engine can ‘ 
operate at a favor- 
able current den- 
sity. 

Dr. A. T. For- 
rester, head of the Ion Propulsion 
Laboratory at EOS, emphasized the 
role of the ionizing unit and its asso- 
ciated structural components in con- 
tributing to efficient operation. 

A molybdenum plate is used as a 
base for brazing the porous tungsten 
buttons, the plate then being brazed into 
a molybdenum crucible previously 
milled to provide built-in channels for 
propellant passage. The channels are 
precisely patterned to provide uniform 
flow to each ionizing button, simultane- 
ously allowing heat transfer paths from 
the rear of the crucible to the buttons. 

During the engine’s operation, the 
buttons are heated by conduction from 
a sheathed heater brazed to the cruci- 
ble. The crucible’s edges and rear sur- 
faces are heavily shielded from heat. 

About 45% of the overall ionizer 
surface area is actually tungsten; the 
remainder is molybdenum, which does 
not produce ions, but radiates. The 
porous tungsten buttons are spaced 
closely in a hexagonal array, with about 


6006 


lp sec 


GRAPH SHOWS how Electro-Optical is working toward increas- 
ing efficiency of engines. Reducing button size is a major factor 


.252 in. between centers of the 3/ 16-in.- 
diam. buttons. 

The surface area between the but- 
tons is coated with tantalum shield to 
protect against heat, then covered with 
molybdenum. The final surface of 
molybdenum acts as an electrode to 
form the beams coming from the but- 
tons and provide focusing sufficient to 
overcome space charge expansion. 

Beam neutralization is achieved by 
drawing electrons into the exhaust from 
a thermionic emitter, as the beams pass 
through the electrode apertures. 

Due to variations in permeability of 
commercially available porous tungsten, 
the buttons with low permeability are 
placed near the center of the array, and 
those with high permeability toward the 
outside, so that the variations in cesium 
pressure will partially compensate for 
this. 

An advantage of having the heat- 
shielded electrode which forms the 
beam initially from the ionizer surface 
is that low ionization occurs with 
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LEFT: Schematic of the cesium ion engine. EOS uses liquefied 
cesium for its tests; normally, solid-state propellant would be 


cesium atoms contacting it, and un- 
focused ions produced between buttons 
would otherwise strike the electrodes 
and cause erosion. 

Both electrodes, for acceleration 
and deceleration, are made of copper 
in disc shape, with drilled apertures. 
The accelerating electrode has holes 
slightly smaller than the ionizing but- 
tons, and the decelerating electrode 
holes are slightly larger than the button. 

lonizer and electrode components 
are mounted on three eccentric in- 
sulated posts to form the basis of the 
engine. The eccentricity allows the lab- 


oratory personnel to rotate components 
and thereby make adjustments. 

Propellant is kept in a container 
mounted outside the vacuum test cham- 
ber and is liquefied when required, 
shifted from the vessel through a sight 
glass, measured, piped into the engine 
boiler, where it is then vaporized and 
allowed to feed into the ionizer. Nor- 
mally, the propellant would be in a 
solid state, but EOS is utilizing lique- 
fied cesium for tests. 

After the 170-hour endurance run, 
EOS scientists extrapolated data and 
examined equipment used, determining 
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employed. RIGHT: Power-to-thrust ratio chart shows how EOS 
future performance goal nears perfect efficiency. 


that another 50 hours of operation was 
left in the engine before electrode- 
erosion would have caused a shutdown 
The buttons themselves showed no de- 
terioration after 242 hours of operation. 

Forrester said engine performance 
can be greatly enhanced by improving 
ionizer heat shields, achieving greater 
uniformity in tungsten porosity, elimi- 
nating electrode drains, decreasing ion- 
izing button size from 3/16 in. to 1/8 
in. while maintaining the same current 
per aperture, and similar refinements 
and advances. $3 


Military Electronics Get Annual Scrutiny 


INDUSTRY will get a close look at 
new developments and future require- 
ments in defense electronics at the an- 
nual Convention on Military Electronics 
in Washington, D.C., June 26-28. 

An impressive array of military 
leaders and top scientists will discuss 
subjects ranging from underwater sur- 
veillance to missile defense. 

The kickoff panel- 
Weapon System Development—will be 
chaired by John H. Rubel, Deputy 
Director of DOD Research and Engi- 
neering. Assistant secretaries of the 
Army, Navy and Air Force will 
participate. 

Rear Adm. Frank Virden, Director 
of Naval Communications, will be the 
principal speaker at the keynote lunch- 
eon on Monday, June 26. Dr. Edward 
G. Witting, Deputy Assistant Secretary 
of the Army (R&D) and chairman of 
the IRE Professional Group on Mili- 
tary Electronics, sponsoring group, will 
serve as master of ceremonies. 

More than 100 papers on military 
electronics will be presented during 
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Trends in 


technical sessions. In addition to 15 
unclassified sessions, six classified ses- 
sions sponsored by Air Force Systems 
Command are included. 

Topics and moderators for the clas- 
sified sessions include: command and 
control in the military structure, Dr. 
W. O. Baker, v-p, Bell Telephone Labs; 
oceanic surveillance technology, Dr. 
R. O. Burns, Director, Technical Analy- 
sis and Advisory Group, Office of Chief 
of Naval Operations; satellite communi- 
cations, Brig. Gen. George P. Sampson, 
director of operations, Defense Com- 
munication Agency; ballistic missile 
defense, Dr. A. Rubenstein, Director of 
ARPA's Project Defender. 

Six state-of-the-art sessions, includ- 
ing invited tutorial papers, will highlight 
the unclassified technical program. Top- 
ics and moderators: plasma physics, Dr. 
Walter K. Khan, Brooklyn Polytechnic 
Institute; radio and radar astronomy, 
Dr. John P. Hagen, NASA; computer 
technology, Dr. Samuel N. Alexander, 
National Bureau of Standards; space 
physics, Dr. Robert Jastrow, NASA; 

‘ 


modern low-noise 
Dr. Robert Adler, v-p, Zenith Radio 
Corp.; aerospace technology, Dr. 
Charles T. Morrow, Aerospace Corp. 
Topics of other unclassified sessions 
include management and packaging 
techniques, instrumentation, communi- 
cations (two sessions), radar (two 
sessions), reliability, military systems, 
data handling, and electron devices. % 
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NASA Speeds Up Drive 
To Recruit 3300 Persons 


National Aeronautics and Space Ad- 
ministration field centers have been di- 
rected to step up recruiting efforts to 
fill present vacancies and meet new 
manpower requirements anticipated for 
the expanded U.S. space exploration 
program. 

Earlier reports (M/R, June 5) indi- 
cated the space agency would need an 
additional 3300 people to meet the ac- 
celerated program outlined by President 
Kennedy. 
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Models Aided Titan II Silo Shot 


Low-cost two-year testing 
program by STL/ Aerojet was 
instrumental in successful 
firing of full-scale bird 


by John W. Herrick 


SUCCESS of the recent launch of a 
modified Titan I test vehicle from a 
Titan II Silo Launch Test Facility at 
Vandenberg AFB came as no surprise. 

The launch merely verified results of 
a. model test program jointly con- 
ducted by Space Technology Labora- 
tories, Inc.—systems engineers and tech- 
nical directors for the Titan program, 
and Aerojet-General. The tests—begun 
two years ago—were carried out in a 
one-sixth-scale Titan ducted launcher at 
Aerojet’s Azusa, Calif., facilities. 

Questions unique to a silo-type Titan 
launch were answered by the STL/AG 
effort at a fraction of the usual cost: 
according to project engineers, $1.3 mil- 
lion—less than the cost of one full-size 
ICBM launch—was spent on the test 
program from the first firing June 6, 
1959, until January of this year. The 
figure includes $100,000 for special silo- 
type test stands at Aerojet. 

Thirty-six firings of the model pro- 
vided the basic information on pressure 
pulses, temperatures, acoustics and duct 
lining concepts needed to guide design 
of full-scale Titan II silos. 

When the full-scale bird was laun- 
ched at Vandenberg on May 3, the 
result was a program director’s dream, 
STL reported. Large quantities of valu- 
able data were obtained from _near- 
perfect operation of instruments in the 
test vehicle and SLTF installations, veri- 
fying earlier decisions and evaluations 
based upon the model test program. 

The stand consisted of a three-tube 
arrangement—one missile tube between 
two exhaust ducts—connected at the 
bottom by a W-shaped flame deflector. 
Exhaust gases were conducted through 
the ducts to a simulated ground plane of 
steel plate. Two additional mounts were 
incorporated in the missile launch tube 
at selected positions above the static 
position to investigate effects related to 
a rising vehicle. 

e Acoustics predictions correct— 
Ray Flynn, STL program manager, told 
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SCALE-MODEL SILO and miniature Titan were built and tested at Azusa plant 
A 30-ft.-diam, platform midway up the tower simulated ground level of operational silos 


M/R that the model program verified 
an acoustic scaling law developed by 
Bolt, Beranek and Newman, sound con- 
sultants engaged when acoustics grew 
into a major problem. 

The scaling law had predicted an 
acoustic environment of 148 decibels on 
the emerged skin when the full-scale 
Titan had lifted about 30% out of the 
silo. Data from the recent full-scale 
test now supports this value and also 
validates a predicted maximum level of 
158 decibels at the booster engine com- 
partment. 

Solving all the problems associated 
with sound-induced vibrations required 
a great amount of team effort. It was 
discovered during the model test pro- 
gram that the decibel level measured at 
vital areas on the model’s surface in- 
creased as the twin engine nozzles were 
positioned higher in the silo. When the 
Titan model was raised to the position 
where the guidance compartment was 
exposed above the ground plane, acous- 
tic energy reached a peak of 163 deci- 
bels. 

Analysis of this unacceptable condi- 
tion disclosed that the acoustical energy 
spreading outward from the top opening 


of each exhaust duct was augmenting 
energy from the main opening. After 
considering all possible remedial ap- 
proaches believed to be practical, it was 
decided to moderate the acoustic energy 
by lining the entire duct with a fiber- 
glass-type sound-absorbent material. In 
keeping with the scale tests, the spe- 
cial insulating panels were shaved and 
pressed to again simulate the one-sixth- 
scale model as accurately as possible 

Need for acoustic lining in the 
operational configuration was proven 
when model tests showed a measured 
13% drop in decibels at the ground 
plane after the lining had been installed 
Further tests also checked out liner de- 
sign, predicted temperatures and calcu- 
lations on air entrainment. 

@ Pressure pulse—One problem en- 
countered in the test program was a 
severe pressure pulse in the bottom of 
the silo and exhaust ducts at ignition 
Nearly all liquid-propellant engines pro- 
duce a “concussion” during the ignition 
phase, but within the confined area of a 
silo duct the energy becomes intolerable 
It was also considered that the pecu- 
larities of a full-scale Titan II ignition 
would aggravate this condition, and an 
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FIRING OF 1/6TH-SCALE MODEL at night. Engine exhaust 
can he seen exiting from either side of W-shaped flame deflector. 


accidental accumulation of unburned 
propellant under these conditions would 
be a serious hazard 

In the model test setup, it was dis- 
covered that an increase of the water 
injected into the exhaust region to a 
flow of 12,000 gallons per minute sup- 
pressed the pressure pulse to an accept- 
able level. The four streams of water 
directed against the exhaust stream have 
little effect in suppressing acoustic 
energy during static firing. But when 
the missile starts to rise, the exhaust 
stream moves upward from the deluge 
plane, thus changing the water role to 
that of coolant. No water was used in 
the full-scale Vandenberg shot, however 

For the model tests, conducted by 
Aerojet’s Advanced Research Division, 
project manager Robert Loya selected 
modified thrust chambers taken from 
the Nike-Ajax production line. In nor- 
mal use, the uncooled chambers are 
operated at 15,000 Ibs. thrust. For the 
Titan I test program, the two thrust 
chambers were fired at 25,000 Ibs 
thrust each to achieve the one-sixth 
scale of 50,000 Ibs. thrust. The primary 
modification was to make the injector 
system capable of handling the in- 
creased fuel flow. (It is interesting to 
note that little difficulty was encoun- 
tered with the system— indicating that 
the Ajax unit must be considerably 
over-designed. ) 

Tests were also made to determine 
Titan H operation on storable propel- 
lants as related to the design of opera- 
tional ducted launchers. The last 13 
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firings of the test model were made on 
Titan Il propellants, nitrogen tetroxide 
and 50/50 UDMH and hydrazine, and 
at scaled Titan I/ thrust. 


@ Borrowing from British—Studies 





The ‘Sizing’ Law 

IN DEVELOPING the test model 
concept for Titan Il, project engineers 
selected the model configuration by a 
“sizing” law based on the hypothesis 
that the momentum per square foot of 
exhaust-gas flow will be the same be- 
tween rocket engines of similar design 
but of different size. 


GIVEN: Momentum of exhaust gas per 
square foot is equal for the model and 
the prototype engines 


THEN: mV mode! — mV prototype 
A A 
Using V node! V prototype and 
in m 


|.» of model +1... of prototype 
THEN: F/A of model — F/A of prototype 
Taking K L* of model /L* of prototype 
THEN: K? F of model / F of prototype OR 
i F of model /F of prototype 
Where: m is the mass flow rate 
V is the exhaust gas ve'ocity 
A is the nozzle throat area 
F is the thrust 
I ois the specific impulse 
L* is the characteristic length 





TECHNICIANS PREPARE Titan model for testing in smai 


silo. Underground operational missile silos will be 139 feet long 


made by the British in 1956, when 
they were considering a silo system for 
the Blue Streak missile, contributed sub- 
stantially to early U.S. studies in ducted 
launchers for liquid rockets, according 
to Titan project engineers. The British 
first operated their scaled-down thrust 
chambers on cold gas, later shifted to 
hydrogen peroxide and kerosene and the 
Gamma rocket engine. Contributions 
were made by the British in the areas 
of drift envelopes and air entrainment 

The drift envelope may be defined 
as the volume enclosed by a surface 
containing the outside of the missile 
body at its maximum probable radial 
displacement at all vertical stations 
from liftoff to the silo rim. The Titan // 
drift envelope resembles a water spout 
in configuration and is calculated by 
assuming the worst possible thrust mis- 
alignment, control system errors, launch 
stand misalignment, aerodynamic de- 
flection and ground wind effects. The 
specified silo opening must provide the 
required clearance outside the drift 
envelope. The operational Titan // will 
lift out of a circular tube 25 ft. in 
diameter. The Vandenberg SLTF is an 
octagonal steel passage 

Calculation and test showed that 
70% ducting, where the cross-sectional 
area of both exhaust ducts equalled 
70% of the silo opening, provided the 
desired air entrainment for the tests 
During a firing of the twin boosters, the 
divided rocket exhaust stream pulls out- 
side air down around the vehicle by 
aspiration. 3 
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space systems 





Space Dust Brought Back by Rocket 


Azusa, CALIF.—A unique trap has 
been lofted 102 miles above the New 
Mexico desert and recovered in what 
appears to be the first successful effort 
to capture extraterrestrial dust particles 
from a region above the earth’s at- 
mosphere. 

Complete results of the June 6 
experiment, in which the dust trap was 
recovered from the nose cone of an 
Aerobee-Hi sounding rocket, will not be 
known for several weeks, say scientists 
at the Air Force Cambridge Research 
Laboratories, directors of the program. 
Test slides must be thoroughly exam- 
ined at the laboratories to determine 
what particles were brought back from 
space. 

The AFCRL scientists will also 
attempt to find the kinetic energy and 
direction of the captured particles by 
studying 48 groups of stacked slides. 

The importance of this test, and 
another micrometeorite sounding sched- 
uled for June 21 from Eglin AFB, Fla., 
lies in the potential threat of these fine 
particles—measured in thousandths of a 
millimeter—to future manned space 
missions. The launching slated for the 
2\st will carry a payload of ultrasensi- 
tive microphones to a high altitude on 
the nose of a Nike-Cajun sounding 
rocket in a continuing effort to learn 
more about these lethal “dust bullets” 
traveling at 6.8 to 47 8 miles per second 
through the vacuum of space. 

From the first sweep of the Aerojet- 
General space broom, AFCRL hopes to 
find a means for observing micrometeo- 
rites from ground stations. The present 
method of launching sounding rockets 
and satellites carrying micrometeorite 
instrumentation above the atmosphere 
is expensive and discontinuous. Re- 
searchers do not yet have sufficient 
information on space-originated par- 
ticles settling on the surface of earth to 
distinguish them from dust of terrestrial 
origin 

® Despin debut—Another signifi- 
cant technical first was accomplished 
during the ascent of this Aerojet-Gen- 
eral Aerobee-Hi vehicle from the laun- 
ching tower at the Naval Ordnance 
Missile Test Facility, White Sands, 
N. M. A despin device was used for 
the first time on a sounding rocket to 
kill rotation of the payload. Previously 
the only application of despin systems 
had been on a few satellites. 

Engineers in Aerojet’s Spacecraft 
Division at Azusa, Calif., working with 
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Nicholas T. Migdal, Project Engineer, 
designed the payload despinner, dubbed 
the Yoyo, to make sure that satisfactory 
mechanical operation of the dust traps 
would not be jeopardized by centrifugal 
forces. 

When the boosted single-stage Aero- 
bee-Hi rocket reached an altitude of 
approximately 40 miles (after burnout), 
an electronic device moved the nose 
cone skin forward, exposing four 
curved leaves that formed a sectioned 
cylinder. Within that enclosure nested 
four more curved leaves, also hinged at 
the bottom and also holding boxes con- 
taining the dust traps. 

The next command signal initiated 
the Yoyo despinner at the same instant 
that the eight leaves were swung radially 
outward. Telemetry data shows that the 





NOSE CONE of Aerobee-Hi sounding 
rocket moves forward to expose leaves 


spin was halted in .1 second, a rate 
much faster than expected. The dust- 
seeking leaves remained extended as the 
expended rocket continued to coast up- 
ward, on its momentum, to a zenith of 
102 miles. 

The cast aluminum boxes contained 
various arrangements of millipor filters, 
mylar films and plexiglass slides. The 
boxes on four leaves contained 48 triple- 
layer stacks of slides; a mylar top layer 
and middle piece with plexiglass at bot- 
tem. Two diametrically opposite boxes 
were kept closed to be used as control 
references in the laboratory. The re- 
maining two leaves mounted mylar films 
and millipor filters. 

When the rocket had dropped back 
to about 55 miles, the leaves were re- 
tracted, closing the eight boxes tightly 
against their lids in the center structure, 
and the skin slid down to its original 
position, sealing the payload section. At 
an altitude of around 50 miles, the nose 
cone was separated from the rocket 
body and fell, tumbling in a random 
manner, to 20,000 ft. where a pilot 
chute opened to stabilize the fall. At 
10,000 ft. the main parachute deployed, 
and the first space sweeper was lowered 
safely to the ground for helicopter 
recovery. 

The Yoyo despinner consisted of 
two steel cables secured to the payload 
structure 180° apart. A 6.8-lb. weight 
was attached to the end of each cable 
and held in place by an explosive bolt 
after the cables were wrapped circum- 
ferentially around the payload. 

The nose section also mounted a 
16-mm camera for recording the rock- 
et’s attitude in flight, a radio beacon for 
tracking signals, and the Aerojet-de- 
signed parachute recovery system. 

Working with AFCRL and North- 
eastern University scientists, the Aerojet 
Spacecraft Division designed and manu- 
factured the Aerobee-Hi rocket, the 
solid-propellant booster, the special nose 
cone and the despinner assembly. Their 
Technical Services Division provided a 
portion of the launching crew. 

The men at Aerojet who are largely 
responsible for the success of this pro- 
gram are Marvin L. Stary, Division 
Manager; John J. Beereboom, head of 
Vehicles Department; Nicholas T. Mig- 
dal, Project Engineer; Jack E. Smith, 
nose section designer; Joseph P. Mc- 
Cabe, electronic systems designer; and 
Clifford P. Chalfont, Project Engineer 
for the recovery system. 8 
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Logjam 
Of Metals 
Information 


Broken 


GE computer put to work at 
Western Reserve can read a 
year’s writing in an hour 





MEE 
< 


AN ELECTRONIC librarian capa- 
ble of plowing through 100,000 encoded 
digests of technical articles per hour has 
been put to work to alleviate the in- 
formation problem in metallurgy. 

The unit, a General Electric in- 
formation storage and retrieval system, 
is the outgrowth of a six-year coopera- 
tive program between the American 
Society for Metals and the School of 
Library Science, Western Reserve Uni- 
versity, Cleveland. 

A WRU team headed by J. W. Perry 
and Allen Kent developed a carefully 
engineered indexing and analysis sys- 
tem sponsored by ASM funds. The 
searching selector, as it was called, was 
studied by GE engineers, and the GE 
225 was developed to increase the 
searching time speed by a factor of 
2000. 

@ Quiz kid—tThe 225 can read an 
entire year’s output of technical liter- 
ature in a few hours. It can answer any 
question, general or specific, with “in- 
credible accuracy,” ASM _ spokesmen 
say. When a researcher sends in a ques- 
tion like “What has been published re- 
cently on materials for solid-fuel rocket 
motor cases?”, it is encoded and pre- 
sented to the machine. 

In a few minutes, the computer will 
produce a stack of references to all 
documents published on the subject 
within the preceding two weeks, or dur- 
ing the past year—depending on the 
needs of the subscriber 

The 225 is a transistorized, general- 
purpose computer with 8192-word mag- 
netic core storage memory and special 
programing features for conducting lit- 
erature searches. 


GE 225 CONTROL CONSOLE includes register display, indicator, and status lights 
Typewriter produces 10 characters/sec. Card reader (left) scans 400 cards/min 
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The unit has a dual magnetic tape 
handler and controller, a high-speed 
punched card input, and an electric 
typewriter output. WRU tape language 
is compatible with most existing tape 
installations. 

The 225 is located at WRU’s Cen 
ter for Documentation and Communica 
tion Research. The Center conducts fo 
ASM a selecting, abstracting and ma 
chine searching service covering the 
articles, books and other materials ir 
metallurgy published throughout the 
world. Three types of service are avail 
able. 

—Current awareness searches on 
subscription basis: Collections of Eng 
lish-language digests of articles fron 
the world’s literature are prepared as 
the result of machine searches con 
ducted at two-week intervals and are 
provided according to customer speci 
fications 

—Bibliographic or retrospective 
searches of literature published over 
time span of constantly 
length. Overnight service is the aim an 
it is expected that a complete machine 
library of metallurgical literature cover 
ing a ten-year period will soon be avail 
able for rapid machine search. 

— Encoded tapes will be provided t 
organizations having their own machine 
searching facilities on a year-to-yea! 
basis. A grant from the National Science 
Foundation makes possible the proces 
sing of patents, government and com 
mercial reports, technical trade publica 
tions, and other sources as a supplement 
to the core program. This includes cov 
erage of the literature of technical fields 
related to metallurgy—such as physics 
mechanical engineering, 
inorganic chemistry 

© Operational basis—ASM spokes 
men stress that the information re 
trieval system is past the experimental 
pilot program stage and is now a fully 
operational service. It is available to in 
dustry today, and can handle all ques 
tions on metals and related subjects 

ASM managing director A. R 
Putnam challenged U.S. technical socie¢ 
ties to solve the vast problem they have 
created in publishing scientific and tech 
nical material. They have a stake in 
making this enormous amount of ma 
terial readily accessible 

Although metalworking is the largest 
industry in the U.S., other technological 
areas could benefit from the develop 
ment of a mechanized searching system 
Putnam cited medicine, law, chemistry 
nuclear physics, electronics and aero 
space engineering as prime examples 

The ARU Center is already em 
barked on programs in diabetes, disease 
vector control, electrical engineering and 
law. The Army’s Fort Huachuca center 
is sponsoring the electrical engineering 
literature program. 33 
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At first glance this appears to be a formula 
for getting something for nothing. You've 
no doubt learned through painful experi- 
ence that such things just aren't so. We're 
not about to disagree—but we would like 
to prove the validity of this particular ex- 
pression to you. What we're really saying 
in our little exercise of semantics is this: 
the ability to make epoxy resin systems 
flexible qualifies them for many more and 
varying applications. Quite logical, isn't it? 
It's even more so when the desired 
degree of flexibility is easily controlled 
and permanent. 

These and still other properties can be- 
come realities for your epoxy systems by 
using our CHEMICAL DIVISION'S ‘“‘Cardo- 
lite’’ Brand Flexibilizer NC-513. Even small 
quantities (‘ess than 10%) result in marked 
improvement in thermal shock and impact 
resistance. Its low viscosity offers still fur- 
ther pluses. Your formulated resin flows 
readily around even complex electrical 
parts. This reduces to a minimum the 
danger of air entrapment during potting. 
This low viscosity means too that you can 
make greater use of low cost fillers and 
still have castable systems. 

““Cardolite’’ NC-513 offers you real sta- 
bility, with no reduction in electrical prop 
erties. What's more, all this is permanent 
since NC-513 actually reacts with the cur- 
ng agent and isn't merely a thinner. Care 
to put bend in your blend? Check the box 
at right. 


@ DINGY DIGITS? 


Are you one of the unfortunates with a 
limited budget who must go on using a 
computer read-out device, calculator, or 
typewriter even after the type gets dirty? 
You have plenty of company. An unpleas- 
ant prospect to be sure, but not nearly as 
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bad as the fate of those who must clean 
the soiled ciphers. As these unsung heroes 
will tell you, most methods used today are 
based on the “transfer process."’ The 


grime (with great difficulty) leaves the dig- 
its of the machine and finds its way (with 
no difficulty) to the digits of the hands. 





Our RETAIL TAPE & GIFT WRAP DIVI- 
SION has recently developed a product 
that'll cause type cleaners to throw up 
their stained and grubby hands with joy. 
It's simplicity in itself to use—and most 
important, so clean that the whole job can 
be done without so much as a smudge 
on the “‘pinkies."’ Called (of all things) 
“SCOTCH” Brand Typewriter Cleaner No. 
575, this unique material is a dry sheet 
covered with chemically treated flocked 
fibers which literally grab up the dirt. You 
need no solvent—no brush—no putty. Just 
insert the sheet in the carriage and strike 
the type against it. It’s perforated, too, so 
that as a section is expended, you simply 
tear it off, and move on to the next. Why 
not come clean by clipping the coupon 
below? 


@ GOT A ROVING EYE? 


Eyeing the prospect of filament winding a 
cylindrical or spherical reinforced plastic 
structure? There’s no reason for you to 
stick (figuratively and literally) to the ar 
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chaic resin pot and dry roving approach. 
Not when ‘‘Scotchply’’ XP-199 pre- 
impregnated roving material is available 
to let you do the job quicker, easier and 
far more uniformly. There's no resin for- 
mulation to contend with, no resin/fiber 
ratios to compute—no mess. 

XP-199is produced byour REINFORCED 
PLASTICS DIVISION in continuous rolls as 
long as 25,000 yards on level wound cores. 
The nominal construction uses 20 end 
count glass rovings and a carefully applied 
15% epoxy resin content. This results in a 
high strength (225,000 psi tensile by split- 
ring test) and very uniform ribbon—about 
1/10” in width. Of course, if you'd like, 
lower end counts, other resin contents 
and different widths are possible on a 
special order basis. Curing of *‘Scotchply”’ 
XP-199 is a simple matter, too. Cure tem- 
perature is 330°F and the pressure 
achieved by winding is all that's needed 

If you're accustomed to thinking big in 
R/P fabrication, the wider (4" to 2”) 
‘*Scotchply"’ tapes may be your diet. 
These come in similarly long yardages and 
low resin contents. Join the other progres 
sive fabricators who are already familiar 
with the advantages of ‘‘Scotchply"’ mate- 
rial. Clip the coupon below for more data. 
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lunar mapping 





Armour Study Indicates Maria May B®e 


Bare rock of craters or deep dust of moon's lowlands A New Stvor inteas th 
moon’s maria probably have only shal 
could be alternatives; volcano slopes, crater floors or low layers of dust and therefore wouk 
° . : be best for landing a spacecraft. 
mountain-girt plains ruled out by loose dust hazard prota ite > gt \ 
either the barren rocks forming th 
lunar craters, or the possibly deep dus 
beds of lunar lowlands. 
ae Hard answers to the composition o 
by William Beller the moon's surface must emir th 
civilian space agency's Ranger, Survey« 
and Prospector being designed to seek . 
out the best sites for the manned A poll: 
Even so, there is a need now to deter I 
mine the best places for these unmanned 
craft to begin exploring when they are 
sent to the moon in the next few years 





N. A. Weil, director of mechanics spa 
research for Armour Research Institute first 
warns against landing on any slopes of ules 
the volcanoes, floors of craters, or o1 \ 
plains ringed by mountains. Landing lan 
vehicles—even instrumented ones—ma\ und 
be “swallowed up” in loose dust. usir 

Retro-rockets, he points out, may be this 
worthless to a craft caught in dust. They to | 
would only blow a deeper hole, and the tific 
collapsing walls would quickly engulf of 1 
the vehicle. 

On the other hand, the maria are Sati 
believed to be reasonably rigid, smooth to | 
and wide open. They also are rela or 
tively easy targets for present guidance lun 
systems. pec 

In a typical maria landing, the ve 196 
hicle is seen scattering and partially set- 
tling into the thin dust layer covering Arr 
the region. Then, for the Prospector the 
series of lunar landing craft, explora cra 
tions would be conducted from base is; 
camps established in the maria, by beit 
means of large-wheeled automatic lunar ma! 
vehicles. imf 

Landing on the exposed rock of fac 
lunar craters has the virute of bringing 
in few unknowns, but the disadvantage cra 
of shooting at relatively small targets dus 
For this reason, Weil feels that the guid- sev: 
ance problem alone rules out such a to 
landing site. He expressed these views to | 
before the First International Confer! chi 

ARF’S CONCEPT of a manned lunar spacecraft ence on the Mechanics of Soil-Vehicle wa 
padded down on one of the moon's many maria. — meeting in Turin, Italy, last 
week. 


e Current lunar programs—-NASA 
will first try to rough-land an instru- 
mented Ranger capsule on the moon 
The spacecraft is intended to make tele- 
vision and other surface observations 
during its final approach. Five flights = 
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NASA's planetary and interplanetary program. 


spanning one year are scheduled—the 
first two being test flights—and sched- 
uled to begin in mid-1961. 

What is called the first true lunar soft- 
landing spacecraft will be developed 
under Project Surveyor, which will be 
using Centaur launch vehicles. Under 
this project, seven attempts will be made 
to land several hundred pounds of scien- 
tific equipment on the moon. The first 
of these are scheduled to begin in 1963. 

Prospector, which will go aboard 
Saturn launch vehicles, will be designed 
to land a mobile payload on the moon; 
or one capable of returning sizable 
lunar samples back to earth. The Pros- 
pector flights are scheduled to begin in 
1966. 

® Creeping dust—On the basis of 
Armour’s studies, Weil said that only 
the lunar highlands and rims of lunar 
craters are free of dust. Here, bare rock 
is apt to be seen, which probably is 
being decomposed into dust under ther- 
mal defoliation, light erosion, and the 
impact of meteorites on the hard sur- 
face of the exposed rock. 

Weil describes the slopes of lunar 
craters as being covered by a layer of 
dust, whose thickness may increase to 
several hundred feet as one descends 
to lower elevations. This dust is said 
to be relatively loose and free-flowing, 
chiefly because of the moon’s relatively 


small gravitational field and because of 
electrostatic forces within the dust par- 
ticles themselves. 

The surface of this dust layer is be- 
lieved disposed on an inclination some- 
what under six degrees, and is slowly 
migrating downhill under pressure of 
reflected sunlight, solar proton bom- 
bardment and lunar gravitation. 

Believing that the dust covering the 
lunar slopes is in a state of precarious 
equilibrium, Weil says that any sub- 
stantial disturbance—such as one cre- 
ated by lunar seismic activity, the im- 
pact of large meteors or the landing of 
instrument packages—might set off a 
huge lunar “dust avalanche.” 

The bottoms of lunar craters may 
be filled with several miles of dust. 
However, the weight of this dust most 
probably has a compacting action on 
the dust in the lower strata, according 
to Weil. 

e Water source?—He says that it 
is also possible that deep layers of lunar 
dust contain some moisture, originating 
mostly from impacted meteors, so that 
at the bottom they may be cemented by 
moisture frozen into ice. 

Weil suggests that the apparent co- 
hesion of the lower strata dust must be 
quite high, since the friction between the 
grains would be high when gaseous or 
liquid lubrication is not present. 








Crater Slopes on the Moon 
Crater Dia. Av. Dia. No. of Max. Inner Mean Inner 
(km) (km) Observations Slope (deg) Slope (deg) 
0-30 12 113 33.5 11.5 
30-50 38 14 22.7 9.0 
50-100 76 22 14.8 7.2 
100+ 144 8 11.6 6.0 
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NASA’s lunar program. 


For this reason, the bottom layers 
are likely to be quite hard. Even greater 
hardness would be met in areas where 
the heat of impact of colliding plane- 
tesimals acting on the lunar surface cre- 
ated localized lava flows. 

On the other hand, the dust cover- 
ing the maria is seen to be far thinner 
than that in the craters. In convex 
maria, the dust cover is said to be of 
the order of centimeters in thickness; 
while flat or concave maria are 
overlain by dust up to several deci 
meters thick. 

These descriptions of the lunar sur- 
face fall in line with observations made 
through conventional telescope and by 
radio. On the visible scale, the lunar 
surface registers rough, since most of 
the constituent particles of the lunar 
dust are larger than the wavelength of 
visible light. 

At the same time, lunar gravity act- 
ing on the electrostatically excited sur- 
face dust would keep the upper layer 
smooth on the order of wavelength 
of radio observations—10 centimeters 
according to Weil. Any impacting me- 
teor or meteorite would be instantane- 
ously enveloped into the surface dust 
and sink down into it. 


seen 


To confirm their findings, Armour 
research scientists are currently study- 
ing the behavior of dust under hard 
vacuum conditions, dust whose physi- 
cal characteristics and size distribution 
closely resemble the anticipated soil con- 
ditions on the moon. 

Although relatively little is known 
about the planets, studies are also being 
made of the probable surface conditions 
on Mercury, Venus and Mars. 3: 
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Douglas device, using fine cells to 
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absorb rays, gives unique readability = 
TINY CELLS in filter keep off-axis light from tube surface 








Ei. Seounpo, Catir.—A light trap The ambient light trap prevents both cated by photomechanically reproducing 
designed to allow missile equipment external bright sunlight and internal dif- a grid pattern, then laminating several 
operators to read radar, oscilloscope, fused reflections from the phosphor of layers of the grid pattern together, x 
and other cathode ray tube (CRT) de- the CRT from interfering with the that they form the louvered louver 


vices, even in bright sunlight, has been operator's observation of the signal design. Each black opaque line in the 
developed by Douglas Aircraft Co The trap, designed by Hamilton, is single lamination then provides an ele 
The device, an ambient light-trap- basically a fine cellular structure which ment of the cell wall 
ping filter, is described as a highly ef- prevents off-axis light from striking the @ Problems disposed of—Hamilto: 
fective “louvered louver.” CRT surface. The cells are so small as pointed out that a key in the design is 
Vern E. Hamilton, optical design to be unresolvable by the operator’s eye. that the light-absorbing elements are at 
specialist at Douglas’ El Segundo Divi- Absorption of light striking the trap near normal incidence to the ambient 
sion, said the 1|/16-in.-thick trap pro- from outside the narrow viewing angle light being absorbed, rather than at 
vides much greater readability of self- is accomplished by having the cells four pear-grazing incidence as in previous 


luminous signals than do light-trapping to six times as deep as the clear aper- devices. Hence the trap does not give 
prisms, colored filters, projection sys- ture, the aperatures being on-axis with _ rise to spurious reflections of the signal 
tems and polarizing screens the operator’s eye. The trap is fabri- coming from the cathode ray tube 

“Another problem we've eliminated 
with this design,” Hamilton commented 
“is that of reading the white reference 
lines against the white phosphor of the 
CRT with high ambient light conditions 
(Lines are usually lit by ambient light 
for day use, by edge lighting at night.) 

“The trap is thin enough so that it 
doesn’t cause parallax errors when it’s 
placed between the scope face and the 
plate that usually has the reference lines 
The trap creates a black field surround- 
ing the signal and gives much bette 
visibility of the white lines.” 

Principal problem in designing the 
trap was to find the optimum spacing 
and dimensions of all elements in the 
trap system—for maximum elimination 
of all unwanted light without interfer 
ing with the viewer's operations. 

Improvements currently being 
worked will provide better systems for 
future equipment, Hamilton _ said 
Among these advances is a transparent 
phosphor designed to trap light within 
the Air Force and NASA, our scientists are making major the CRT: at this time. unfortunately. 
extremely high temperatures are re- 
quired to apply the phosphor to the 





BREAKTHROUGHS ON THE COLD FRONT.Under contract to 


advances in cryogenics. They're now studying (1) evaporation of 


liquid hydrogen and liquid oxygen to pressurize cryogenic propel- glass. A special glass must be used, and 

lant tanks, (2) effects of aerodynamic heating on liquid hydrogen —since the entire tube can’t be made of 

propellant systems, and (3) effects of bombarding materials with '"'S — design is, so far, im- 
practical. 

neutron and gamma radiation at temperatures down to —429". In his own design, he said, he is 


working to get thinner lines, to increase 
LOCKHEED/ GEORGIA transmission of signals and improve 


Marietta, Georgia readability. 3 
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Manned space flight requires reliable and efficient thermal 
and atmospheric systems and secondary power equipment. 

Complete and integrated systems, as pictured, are being 
studied or under development at The Garrett Corporation. 
Through optimized design they offer an unmatched degree 
of compatibility and high performance. 


THE 


Their design reflects Garrett’s 20 years of leadership in 
developing and producing secondary power and environ- 
mental controls for aircraft and spacecraft, including 
NASA’s Project Mercury life support system. This unique 
capability offers an unequaled source of research, develop- 
ment and production to the government and industry. 


CORPORATION 


AiResearch Manufacturing Divisions 


Los Angeles 45, California + Phoenix, Arizona 
Systems and ( om ponents for: AIRCRAFT, MISSILE, SPACECRAFT, ELECTRONIC, NUCLEAR AND INDUSTRIAL APPLICATIONS 
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Top Role in 


Electronics 


by Charles D. LaFond 





EXTENT OF CONVERSION by Martin 
of former aircraft tool room being ripped 


BALTIMORE—The mammoth con- 
version of The Martin Co.’s industrial 
complex here—now three-fifths com- 
plete—dramatically illustrates the com- 
pany’s urgent drive to become a new 
force in the electronics industry. 

Martin's decision to drop out of air- 
craft production and concentrate on 
missile and space vehicles as its primary 
“line” already has been well publicized. 
Much less attention has been given to a 
parallel decision to put new and heavy 
emphasis on expanding electronics— 
not just as a captive support industry, 
but as a self-supporting entity. 

Some 270,000 sq. ft. of plant area 
has been allotted to the Electronics 
Division as part of the 242-year change- 
over begun 18 months ago to meet the 
requirements of Martin’s turnabout in 
technology. 

Martin’s current annual electronics 
gross is running at about $50-55 million. 
Of this, $5 million is from self-gen- 
erated electronics R&D and production 
contracts not associated with company 
missile/space programs. This will in- 
crease to from $30-40 million within 
five years, company officials believe. 






%. 


for electronics production shows in vie 
apart. Note old-style wooden-block floor 


To develop this independent role, th: 
company is expanding its self-sponsored 
R&D in areas where it feels the market 
potential is good and no competitor now 
holds a great lead: ASW and other 
underwater engineering; solid-state phy 
sics and infrared; cryogenics; high-re- 
solution recording and surveillance; and 
wideband communications. 

At the same time, it will try to capi- 
talize on its already developed systems 
capability to advance in other areas— 
ground support systems such as trainers, 
simulators, and checkout equipment. 

Considerable electronics capability 
was built up throughout Martin’s earlier 
history. Now, many of the departments 
involved have been pulled together 
under one roof, and organized as a sep- 
arate division under the direction of 
general manager, John J. Slattery. 

@ New facilities—Most striking of 
the new facilities is the manufacturing 
building, occupying what formerly was 
an airplane plant. The factory, says 
Slattery, has been painstakingly rebuilt 
for maximum layout efficiency, cleanli- 
ness, and appearance. The manufactur- 
ing area includes modern fabrication, as- 
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THREE-INCH CONCRETE flooring is poured over sub-floor 


between power duct channels after removal of wooden blocks. 


sembly, and test facilities—with quality 
control tests in large part built directly 
into the manufacturing cycle. 

A high-grade standards laboratory is 
maintained for precise calibration of test 
and laboratory equipment. In several 
technical areas, Martin’s primary stand- 
ards equal the level maintained by the 
U. S. Bureau of Standards. 

Underwater test facilities are pro- 
vided on the nearby shore of the Chesa- 
peake Bay. This is the site of initial 
tryouts of prototype listening devices 
for oceanographic research. 

Recent major contracts in the Elec- 
tronics Division include the Air Force’s 
Model 320 Semi-automatic Reconnais- 
sance System, the Transistorized recon- 
naissance system for technical intelli- 
gence, the Navy’s WV-2 modification 
program, the Electronic Countermeas- 
ures Trainer, and the Fixed Acoustic 
Buoy for undersea sound detection. 

@ QRC shop—For handling quick- 
reaction assignments, the division em- 
ploys a unique “short-order shop” 
manned by a cross-section of some of 
its best technicians. This group can 
produce almost any electronic item, in 


FAR LEFT: Final 
bench configuration. 
Each station has Mag- 
niviewer, soldering 
equipment, lacing-tie 


supply, parts bins 


LEFT: Conversion is 
This 


for major console as- 
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power 


racks, 


RIGHT: Main 


tronics manufacturing 


elec- 


area. Martin says next 
big step is $4-million 
in air conditioning 
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limited quantity, without the need for 
fruitless paperwork, production engi- 
neering or extensive personnel training 
which so often delay such jobs. Normal 
inspection and quality control proce- 
dures are still maintained, Martin says. 

The division also has built its own 
small plant for producing barium tita- 
nate sensors for underwater acoustical 
studies. Again, because it is built for 
quick reaction, the plant eliminates the 
delays usually experienced when new 
transducer configurations are purchased 
for test purposes. 

e Advanced studies—Among its 
current advanced research projects, the 
division is developing: 

—New infrared materials and cool- 
ing techniques. Still classified, the de- 
tectors produced so far in this program 
are believed to be the most sensitive 
ever built. (These generally are in the 
far-IR range of 8-13 micron wave 
lengths, but some are capable of ranges 
out to 40 microns.) They are also 
among the smallest—100 microns 
square 

— Techniques for eventually building 
“functional” solid-state circuits and sub- 


MODERN TILE FLOORING, all-new electrical power ducts 
are installed. A variety of power types soon will be available. 


systems using thin-film deposition. Most 
of the current work is fundamental re- 
search, but methods have recently been 
devised for single-crystal growth of sili- 
con at 900°C, said a researcher. 

—A fundamental understanding of 
wideband communications and informa- 
tion theories. Under way for one year, 
the study is expected to yield useful re- 
sults by 1963. Current studies are cen- 
tered on broadband antennas, media ef- 
fects, coding and high-speed digital 
techniques. 

—Advanced cryogenic techniques. 
These include new infrared coolers em- 
ploying neon for field use. Also, Martin- 
Electronics is developing for the Air 
Force a special delay line using super- 
conducting metals. The coaxial line is 
some 15,000 feet in length and only 8 
mils in diameter. It has a 2-mil-diam- 
eter center core of nyobium, a 2.5-mil- 
thick Teflon covering, and a 0.5-mil- 
thick outer coating of lead. The lead 
will be vapor-deposited. Designed for 
use in the X-band, the finished unit will 
be spooled into a final small-can-sized 
configuration and provide a 20-micro- 
second delay. 
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Chromatograph Measures Cabin Gases 


Beckman Instruments work 
on designing a compact and 
lightweight unit for NASA 


by Heather M. David 


MINOR GASES, harmless in the 
normal unfettered environment, may 
pose a serious threat to a space traveler 
confined in a limited atmosphere 

In the closed area of a space cabin, 
gases emanating from the bodily proc- 
esses of the members of the crew or 
from stored food may suddenly become 
as toxic as cyanide gas. 

The amounts of gases present in the 


cabin atmosphere must be counted 
carefully and continually. There are 
two popular methods of measuring 
atmospheric constituents: mass spec- 


trometry and gas chromatography. 

In mass spectrometry, a sample of 
the atmosphere is taken and the particles 
are ionized. 


The electrified stream is 


Ranger's Impact Limiter Battered at Ford 


42 


sorted out and identified according to 
molecular weights. 

In gas chromatography, the sample 
is mixed with a carrier gas and passed 
through a partition column containing 
a substance in which the sample mate- 
rials have different partition coefficients. 
The unknowns are retained in the col- 
umn. They are identified by the differ- 
ent periods of time it takes them to 
travel through the column. 

The sample can also be passed 
through an adsorption column, and 
identified by differential displacement. 

Although gas chromatography is not 
a new technique, the weight and bulk 
of existing apparatus make it necessary 
to develop a radically new and smaller 
chromatograph for space use 

© Miniature model—Now under 
study at Beckman Instruments, Inc., is 
an airborne chromatograph for use in 
future NASA vehicles. Beckman be- 
lieves it can design an efficient system 
weighing on the order of 15 Ibs., in- 
cluding the electronic sensing systems 
Its volume would be less than 1000 cu. 
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in., with total power requirements « 
less than 10 watts, using solar energ 
and radiation cooling techniques 

One of the ways the company pla: 
to save weight is by mounting the equi; 
ment directly on the capsule withor 
encasing it. Beckman says separate e1 
casing is unnecessary because the bas 
components—column, detector and pre 
sure regulating equipment—are quit 
rugged. 

Sampling will not be a problem. Th 
apparatus can be designed to take 
mospheric samples from a number < 
different points successively, or repeat 
edly from the same point. Weight ca 
be saved by keeping the analysis 
simple as possible. 

The system can analyze with ease 
the amounts of oxygen, nitrogen, hydr 
gen, carbon monoxide and methane 
present—as well as contaminants such 
as CO,, H,S, hydrocarbons, organic 
acids, alcohols, aldehydes and other \ 
pors or condensable gases. 

Since oxygen is so vital, the con 
pany suggests that in conjunction with 





BALSA IMPACT LIMITER for the Ranger lunar capsule is 
shown striking the arresting plate of the Dynapak High-G testing 
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ts chromatograph system, the cabin in- 
clude a polarographic oxygen sensor. 
This would insure protection of the 
oxygen supply while the chromatograph 
was being used to determine other con- 
stituents. The Beckman polarographic 
sensor already has been incorporated 
in the Mercury capsule. 

A two-column system, possibly utiliz- 
ing micro-packed columns or capillary 
columns, has been proposed by Beck- 
man for spaceship use. The partition 
column would be used for analysis of 
condensable vapors or trace elements 
and an adsorption column for analysis 
of fixed gases. 

The system could be simplified by 
having only a single partition column in 
which trace elements are analyzed and 
fixed gases appear as a single com- 
ponent. When an adequate oxygen sup- 
ply is assured, Beckman points out, this 
might be a feasible way to save three or 
four pounds. 

© Detectors—Sensitivity attainable 
by gas chromatography ranges from 
parts-per-million to the percent level, 
depending on the kind of detector used. 

The company suggests that a ther- 
mal conductivity cell would be best for 
determining components with higher 
concentrations than parts-per-million. 
This detector has the added advantage 
of not requiring amplification to operate 
a strip chart recorder. 

If small concentrations of some of 


machine at Aeronutronics Div., Ford Motor Co. Hard landings 


ire calculated to be as high as 3000 g's. 
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The balsa limiter is 


the trace components are expected, 
Beckman says, it will consider a low- 
pressure ionization detector. This has 
a sensitivity higher by several orders of 
magnitude than the thermal conductiv- 
ity cell. It lends itself to use with the 
extremely low pressures found in space. 
However, it needs some amplification 
for indicating or telemetering. 

Carrier gases are chosen for the de- 
tector used. Beckman says that low- 
molecular-weight carrier gases are de- 
sirable for detectors depending on ther- 
mal conductivity or gas density for their 
operation. For detectors operating on 
the principle of selective ionization, the 
noble gases with high excitation and 
ionization potentials are most desirable. 

Direct readout of the system can be 
accomplished with strip chart recorder, 
which the company is miniaturizing for 
space use. Beckman also reports it is 
looking at meters or recorders which 
would give visible indication of the 
levels of components. It probably will 
include warning devices as well. 

Beckman’s contract—$20,000 for a 
four-month project—calls for feasibility 
studies on a chromatograph for a three- 
man vehicle. The company estimates 
it will need an additional 10 months to 
construct a prototype instrument with 
testing and evaluation. Phase three— 
construction of the final instrument, to- 
gether with the completion of necessary 
drawings and instruction manuals— 








would require an additional 
months, the company estimates. 
@ Chromatograph vs. spectrometer 
—One of the features of gas chromato- 
graphs is the ruggedness and simplicity 
of the basic components, which would 
be relatively unaffected by accelerations 
or weightlessness. Solid-state devices 
would probably be used for amplifiers 
and control units for reliability. 
Beckman says gas chromatography 
offers many advantages over mass spec- 
trometry. The latter system cannot de- 
tect carbon monoxide in the presence 


nine 


of carbon dioxide or nitrogen. Since 
carbon monoxide would be present 
aboard any spacecraft, careful tabs 


must be kept on its presence. 

A mass spectrometer requires a high 
vacuum for operation—at least 10° mm 
Hg. While this is no problem in space, 
it may impose difficulties during the 
final checkout on the ground. 

Another disadvantage of spectrom- 
etry is the extremely small output 
(10°! amperes for magnetic mass spec- 
trometers). Beckman says the reason 
for this poor efficiency is the fact that 
ions are pulsed down the tube for only 
a very narrow duty cycle. Therefore, a 
magnetic multiplier or some other elec- 
tron multiplying system would have to 
be used for the detector, creating a con- 
siderable hardship considering the rigors 
of space travel. 

The mass spectrometer ionizes sam- 


machined and constructed to present the largest possible surface 
area of end grain, allowing random impact 
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The only single source 
for a complete and com 
prehensive analysis of 
world missile/space sys 
tems, M/R’s 1961 Mis 
sile/Space Encyclopedia 
will include diagrams 
and descriptions of all 
U. S. and foreign missiles 
and spacecraft. 


(CHO) 


The 5th annual issue of 
the Missile/Space Ency- 
clopedia will be distrib 
uted to MISSILES AND 
ROCKETS’ 32,500” paid 
subscribers—plus a bonus 
circulation of 7,500 for 
distribution to top mili 
tary personnel and to 
*U. S. service academies. 


COMIN 


With a total distribution of more 
than 40,000, M/R’s July 17 Mis 
sile/Space Encyclopedia issue 
will thus reach vigtpally all of 
the people who dir€ct the activi 
ties of the missile/space indus 
try, with the most complete 
coverage-in-depth of key buy 
ing and specifying influences. 
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ple gas by bombarding it with electrons, 
usually from a hot filament. This ther- 
mionic emission is deteriorated in the 
presence of oxygen, creating a stability 
problem when analyzing atmospheres 
containing high levels of oxygen. And 
the fragile filament may be damaged 
during high accelerations. 

When there are more than a few 
components in the sample gas, the mass 
spectra becomes very complex. For ex- 
ample, nitrogen causes peaks at mass 
28 and 14; oxygen at 32 and 16; carbon 
dioxide at 44, 28, 16 and 12. Methane, 
simplest of the paraffin series, produces 
peaks at 17, 16, 15, 14, 13, and 12 
These multiple peaks are due to frac- 
tionation of the molecule during bom- 
bardment in the ion chamber. If heavier 
hydrocarbons are present, the number 
of peaks multiply and a computer must 
be used for analysis. 

Beckman avers that it is hard enough 
to maintain the constant fractionating 
patterns necessary for computer analysis 
in the laboratory; in the changing space 
environment it would be practically im- 
possible. 

Infrared absorption as a means of 
detecting components has limited use- 
fulness because oxygen and nitrogen do 
not have absorption in the IR region and 
cannot be detected. Hydrocarbons, al- 
though detectable as total hydrocarbons, 
cannot be made specific 8 


Microorganisms Survive Vacuum 


THE HARD VACUUM of space 
will not automatically sterilize earth- 
launched vehicles. Recent Army studies 
show that certain resistant microorgan- 
isms survive extended periods of 10° 
mm Hg pressures without ill effect. 

Staff members of the U.S. Army 
Chemical Corps Biological Laboratories, 
Fort Detrick, Md., ran several samples 
through tests in the ultra-high-vacuum 
facilities of the National Research Corp 

While the exact degree of pressure 
prevailing in outer space is not known, 
it is estimated to be about 10°'* mm Hg. 
The biologists reasoned that if the outer- 
space vacuum has a deleterious effect 
on microorganisms, some indication of 
this would be seen under 10° mm Hg. 

Three microorganisms were chosen 

Basillus subtilis var niger spores, 
Aspergillus fumigatus spores and Myco- 
bacterium smegmatis cells. A five-day 
exposure was arbitrarily chosen as a 
time somewhat longer than a one-way 
lunar mission. The tests were conducted 
at room temperature in an 85-liter 
chamber at NRC. 

Nine patches, three for each sample, 
were inserted in the chamber. Each 
sample consisted of contaminated filter 
paper patches, dried for 48 hours. For 


comparison purposes, five other condi- 
tions were maintained with the same 
number and type of patches in each as 
in the vacuum chamber. 

All of the controls were maintained 
in dessicators, and all except one were 
at atmospheric pressure. One sample 
was maintained at 10° mm Hg. The 
others were in dry nitrogen, moist nitro- 
gen, dry air and normal air. 

The vacuum chamber reached 5 x 
10°° mm Hg six hours after the start 
of the experiment; by the end of the 
five-day period, a pressure of 3.6 x 10°'° 
mm Hg was attained. 

At the end of the 48-hour drying 
period just prior to the start of the ex- 
periment, three patches were assayed 
for viable microorganisms to serve as 
a baseline control. 

After the five-day period, the patches 
were dissolved in distilled water and 
aliquots from serial decimal dilutions 
were plated, with a trypticous soy sugar 
used as the culture medium. The colo 
nies were allowed to incubate. 

The results showed that, in general, 
ultrahigh-vacuum, ordinary lab vacuum 
and nitrogen atmosphere storage are 
much more desirable for preservation 
of viability than the other conditions. ® 
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you can depend on the pioneers and 
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Design and manufacturing services are available in full depth 
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Electrical Propulsion Priority Urged 


Los ANGELES—The U.S. could test 
electrical propulsion devices in space 
in the immediate future by using bat- 
teries instead of waiting for nuclear- 
powered SNAP units. 

But complacent policymakers are 
following a “researching to death” pat- 
tern which could make the Russians 
first again. 

This is the appraisal of Air Force 
Capt. Richard Hayes, a liaison officer 
with the NASA’s Launch Vehicles Pro- 
grams Office, who believes electrical 
propulsion systems should be assigned 
a far higher priority. 

Hayes told newsmen at the first 
national joint meeting of the Institute 
of Aerospace Sciences and the Ameri- 
can Rocket Society that all available 
scientific literature and other sources 
indicate the Russians will try to launch 
a small ion engine of the cesium hot- 
surface type by late 1961. He said 
they have programed a_ higher-thrust 
nuclear-electric space engine for 1964. 

NASA won't try to operate an elec- 
trical engine in space until late 1962. 
Hayes said a Scout will orbit a Hughes 
cesium-fed ion engine and a Lewis 
electron-bombarded mercury beam en- 


ICBM Build-up 


(Continued from page 13) 





for a much larger force, as in the past. 
Some top Air Force officials have talked 
in terms of 2000 or more fixed and 
mobile Minutemen. Other Air Force 
officials are understood to be talking of 
about 1000 to 1200. 

Soil-boring tests for the possible 
siting of additional Minuteman squad- 
rons is under way or has been com- 
pleted in six areas. If the present pat- 
tern of deployment is continued, these 
areas would accommodate 600 more 
fixed-base Minutemen plus half of the 
600 which are already planned but for 
which no base has been announced. 

Meantime, the Air Force is already 
moving ahead with the doubling of its 
Minuteman manufacturing capacity. 
The scheduled cost: $17 million in FY 
‘61, $19 million in FY ‘62. 

The Air Force is not establishing a 
second source for the missiles at the 
prime contractor level but plans to seek 
second sources among subcontracted 
parts of the program. 

General Gerrity testified that the 
reason the Air Force is not seeking 
second sources at higher levels is “the 
transfer of know-how to a second source 
would be literally impossible without 
lelaying this program.” 


1961 
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gine. And a second Scout will put up 
a 61-beam cesium ion engine developed 
by Electro-Optical Systems and a Plas- 
madyne plasmajet thrustor. None of the 
engines will be tested for propulsion 
potential. Instead they will be models 
with outputs of microthrust levels. 

In the meeting's two rather extensive 
sessions on electrical propulsion, the im- 
pression was given of considerable dis- 
agreement as to which system— ion, arc 
or plasmajet, for example—shows the 
most promise, should have top priority, 
has the most “truthful” performance. 

Speakers at the electrical propulsion 
sessions also gave the impression that 
“their” organization was the only one 
with a true space simulation system. 
But they were unanimous in advocating 
a place in an early payload to prove out 
concepts and theories. 

There was one strong contrast with 
many other discussions and presenta- 
tions on the subject of electrical pro- 
pulsion: members of the audience ap- 
peared reluctant to publicly contest 
the speakers’ statements and claims. 
One scientist told M/R: “There’s so 
much yet to be confirmed on neutrali- 
zation of beams and testing simulators 


“We find that we can, in effect, 
accomplish the same purpose by broad- 
ening the subcontractor base and in 
many cases bringing in two subcon- 
tractors to do a specific task when the 
quantity warrants it instead of one,” he 
said. 

The expansion of production capac- 
ity will involve a $7.5-million expansion 
in facilities. Most of the expansion 
money—$4.5—will go into facilities at 
the Hercules Powder Co. plant in 
Magna, Utah. The remainder of the 
facilities money will be spent at the 
Boeing plant at Ogden, Utah, $700,000; 
Thiokol plant at Brigham City, Utah, 
$500,000; and the Autonetics plant at 
Downey, Calif., $1.8 million. 

The essential factor in the produc- 
tion expansion is that early work must 
be started on additional Minuteman 
sites by December or earlier if the new 
capability is to be used most effectively. 
After December, the value of the in- 
creased production capability will 
decline. 33 


FCC Near Decision 
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basis, AT&T automatically would have 
virtual monopoly control, since it han- 
dles about 95% of all U.S. international 
telephone traffic. 


that many of us kept quiet to avoid the 
hassle that marked the ARS Propulsion 
meeting in Monterey.” 

@ Progress—Some advances in elec- 
trical propulsion systems were apparent 
from the papers presented. 

Avco disclosed that it has operated 
its uncooled arcjet engine, reported to 
be the first of its kind, for several 100- 
hour continuous runs using hydrogen 
as a propellant. The company also said 
it has further simplified the system by 
using a non-cryogenic ammonia. 

Electro-Optical Systems displayed a 
full-size cutaway of its contact cesium 
ion engine described as producing 
3/1000-pounds of thrust. The engine, 
said EOS, has operated for 175 hours 
in a vacuum chamber with no failures. 
Efficiencies as high as 65% and 5000- 
to 8000-second specific impulses are 
claimed. 

Hughes Research Laboratories re- 
ported it had been successful in twin- 
parallel efforts—ion engine development 
for flight test plus appropriate support- 
ing research. The Hughes engine will 
have a thrust of 1.6 millipounds and a 
specific impulse of 9000 seconds on a 
beam current of 58 milliamps. 3 


© Legal warning—Last week, the 
head of the Justice Department's anti- 
trust division told Congress that “undue 
concentration” of economic power has 
already slowed the U.S. space effort 
because it “inhibits research and devel- 
opment.” The comment by Lee Loe- 
vinger was interpreted as an indirect 
slap at the FCC plan to limit ownership 
to the carriers. 

Loevinger has informed the FCC 
that to conform with anti-trust laws, it 
should make sure that all interested 
suppliers and producers of communica- 
tions satellite equipment have an oppor- 
tunity to participate in ownership along 
with the carriers. 

In its revised FY 62 budget, NASA 
has $50 million earmarked for an in- 
terim or “transitional” system, which 
NASA administrator James E. Webb 
says “will probably be used to accelerate 
a capability in advance of a commer- 
cially viable world-wide system.” 

NASA is concerned that the AT&T 
system would be designed primarily to 
handle traffic between the U.S. and 
Europe. Officials indicate that if the 
FCC gives the job to the carriers, 
NASA might use some of the extra 
money to help the company launch 
satellites that would extend communi- 
cations to Africa and Asia. It also might 
pay for receiving stations on the two 
continents. 3 
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—hroducts and processes 





Pulse Rate Integrator 


A compact, miniaturized pulse rate 
integrator designed for telemetry of 
missile and airborne frequencies is 
available from Anadex Instruments, 
Inc. The Model PI-300-J77 features a 
self-contained calibrating circuit as well 
as high input and low output imped- 
ances, It has a full-scale output of 5 v 


Frequency Standard 


A low-priced tuning fork oscillator 
is available from Fork Standards, Inc. 
The. frequency-stabilizing tuning fork is 
made of a temperature-compensating 
alloy steel. The silicon transistor drive 
circuit is self-contained within the plug- 
in unit. Any frequency for this new 
oscillator can be furnished between 240 
and 2400 cycles per second. Frequency 
accuracy is said to be +0.3% from 

55° to 125°C and +0.05% at 25°C. 
Input voltage for the oscillator is un- 
critical, and is between 12 and 32 volts 
de. Output is 2 volts, RMS minimum 
into a SK load or greater, at the mini- 
mum supply voltage; output wave form 
is essentially square. 


Circle No. 226 on Subscriber Service Cord 





48 





Ake, 


and is adjustable over a 4 to | frequency 
range. Input sensitivity is adjustable 
from 10 mv to I v. 

The complete unit weighs 20 oz. 
The unit has printed circuit construction 
and is potted and ruggedized. Operating 
temperature is —55° to 165°F. 

Circle No. 225 on Subscriber Service Card 





Digital Voltmeter 


A Series 4000 Digital Voltmeter 
having full-four-digit measurement dis- 
played on a 3-position tilting readout 
for greater reading convenience, and 
automatic ranging and polarity together 
with +1 digit accuracy is available from 
Electro Instruments, Inc. Input imped- 
ance is 1000 megohms at balance to 
+9.999 volts; 11 megohms to +999.9 


volts. Sensitivity is 0.1 millivolts. 
Circle No. 227 on Subscriber Service Card 


Cheat-Proof Enterlock 


Control Switch is producing a mul- 
ti-station interlocking switch which per- 
mits only one station to be committed 
at any time. Actuating any of the four 
push buttons causes the previously de- 
pressed button to return to normal posi- 
tion. A combination of over-center ac- 


tion button and interlock inclusion pre 
vents the “all station up” configuration 
This feature insures that the depressex 
button’s circuit will remain actuate< 
until the system is positively committe< 
to actuation of an alternate circuit o1 
station. 
Circle No. 228 on Subscriber Service Cord 


Miniature Control 


A series of control/switch combi 
nations is available from Clarostat Mfg 
Co., Inc. The Series 44 potentiometer 
is rated at 0.2 watts and is available 
from 500 ohms to 2.5 megohms. It 
utilizes a carbon element and has a re 
sistance tolerance of plus/minus 20% 
up to 100,000 ohms and plus/minus 





100,000 ohms. Insulation 
between metal mounting 


above 
breakdown 
surface and element or terminals is over 


30° c 


1000 volts, a-c. Rotation is 300° me 
chanically with or without switch, 262 
with switch. 

Circle No. 229 on Subscriber Service Cord 


Transistor Heat Radiator 


The Birtcher Corp. has developed a 
two-combination transistor heat radiator 
and retainer called “Kool-Tainer.” The 
devices reduce heat up to 25% by virtue 
of the increased surface area provided 
in their multi-fin design. Sides of mount- 
ing holes are slotted to accept a wide 
variance of case diameters, from 0.310- 
0.325-in. and 0.475—0.490-in., for all the 
more important transistor package sizes 
such as TO-S, -7, -8, -9, -11, -38 and 


others in the same OD ranges. 
Circle No. 230 on Subscriber Service Card 
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Vacuum Furnaces 


A vacuum furnace capable of con- 
tinuous operation at 2500°C at pres- 
sures of 0.1 to 0.05 micron Hg is avail- 
able from Richard D. Brew Co. A sus- 
pension system using floating electrical 
connections avoids excessive distortion 
of the heating elements and insures 
longer life. Heat loss is reduced and 
less watt density is required. Furnace 
construction allows an unimpeded flow 
of gases from the work zone. Furnaces 
range in size from 54,000 to 27.5 cu. in. 
due to design flexibility. 

Circle No. 231 on Subscriber Service Cord 


Ultrasonic Transducer 


A small, inexpensive precision-trans- 
ceiving, ultrasonic transducer (40 kc) 
is available from Massa Division of 
Cohu Electronics, Inc. As a transmitter, 
the Model TR-7 delivers sound pressure 
at about +25 db above 1 microbar at 


" 
I. Ola, 





=o | 


1 ft. with 25 mw excitation. The unit’s 
receiving sensitivity is approximately 2 
millivolts per microbar. With a tuning 
choke connected, the 40 ke unit has a 
bandwith of about 4 kc, adequate for 
voice communication using amplitude 
modulation of the ultrasonic carrier. 
Circle No. 232 on Subscriber Service Card 


Portable a-c/d-c Meters 


Portable a-c and d-c ammeters and 
voltmeters having taut-band suspension, 
frictionless mechanisms are available 
from Westinghouse Electric Corp. The 
units have an accuracy rating of 0.5% 
and will withstand rough handling, since 
there are no delicate pivots or jewels to 
crack and wear. 

Circle No. 233 on Subscriber Service Card 
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Shake-Proof Transducer 


A miniature, low-pressure poten- 
tiometer transducer having less than 
1% error at vibration levels exceding 
35 g's is available from Servonic Instru- 
ments, Inc. The Model L-96 is being 
marketed in 0-10 to 0-350 psi abs. or 
gage pressure ranges. The unit’s liquid- 
encased design ensures immunity to 
vibration and supplies permanent lubri- 
cation. 

Circle No. 234 on Subscriber Service Card 


Teflon Slip Ring 


Teflon line of slip ring assemblies 
are available from Electro-Tec Corp. 
The Teflon clad slip rings are capable 
of handling very high voltages without 
characteristic arcing damage even under 
operating conditions of extreme hu- 
midity. At the same time they maintain 
very high resistance between circuits and 
offer extreme inertness throughout tem- 
perature range of —200°C to +200°C. 

Circle No. 235 on Subscriber Service Card 


Thermal Reference Junction 


Astra Technical Instruments Corp. 
is producing a standard line thermo- 
couple reference junction, the RJ-24. 
A temperature control device, it pro- 
vides a constant thermocouple reference 
temperature of 250°F with a 24-channel 
capacity. Uniformity between junction 
is 1°F. Ripple is less than +1°F. Reg- 
ulation throughout the environmental 
temperature range is less than 3°F. 

Circle No. 236 on Subsciber Service Card 


Drill Starter Guide 


A drill starter guide which attaches 
to any surface is available from Morey 
Products Co. Interchangeable plates 
come in 11 sizes from 3/16 to 1.5 in. 
The unit eliminates the need for attach- 
able starter points and is coded GSA 
Federal Supply Service Item GS-003 
-34486. A Model F adjustable precision 
starter guide for floor and wall holes 
from 0.5 to 4 in. is also available from 
the firm. 


Circle No. 237 on Subscriber Service Card 





Pressure Transducer 


A series of high-temperature gage 
and differential pressure transducers, 
the P732, temperature-compensated for 
continuous operation up to 600°F, are 
available from Statham Instruments, 
Inc. Pressure ranges on the gage and 
uni-directional differential models are 
from 0-2 psi through 0-5000 psi. The 
bi-directional differential model operates 
in ranges from +1 psi through +100 psi. 

Circle No. 238 on Subscriber Service Card 


Rotating Bellows Seal 


A rotating bellows seal that will 
accommodate temperatures from — 350° 
F to 800°F is available from Sealol, 
Inc. The Sealol 605 is a welded, stain- 
less steel bellows attached to a drive 
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collar at one end and a carbon retainer 
for the carbon seal ring at the other end. 
Sealing of the drive collar to the shaft is 
accomplished by either a metallic gas- 
ket or an O-ring. 

Circle No. 239 on Subscriber Service Cord 


new literature 


VACUUM TECHNOLOGY—A cata- 
log on high-vacuum technology and 
products is available from the Vacuum 
Products Division, Varian Associates. 
The catalog contains technical descrip- 
tions of Vaclon® pumps in sizes ranging 
from 0.2 liter/sec. to 10,000 liter/sec.; 
a brief explanation of the pump operat- 
ing principle; and a list of VacSorb® 
pumps, power supplies, high-vacuum 
valves, control units, argon-stable Super 
Vaclon® pumps, basic and special vac- 
uum systems and accessories. 
Circle No. 200 on Subscriber Service Card 


REINFORCING MATERIALS—Mic- 
ro-quartz and micro-fibers, two insulat- 
ing and reinforcing materials for the 
aviation and missile industries, are de- 
scribed in a 4-page brochure published 
by Johns-Manville. Micro-quartz is 
suitable for 2000°F service in steady- 
state applications, and to much higher 
temperatures as a reinforcing and ablat- 
ing component in high-temperature 
plastics. 
Circle No. 201 on Subscirber Service Cord 
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—tontracts 


NASA 


$877,000—-Grumman Aircraft Engineering Corp., Bethpage, N.Y., for 
design, development, fabrication, test and field support of can- 
ister assemblies for inflatable spheres 

$300,000—-General Electric's Flight Propulsion Laboratory, Evandale, 
Ohio, for a study of turbines for use with nuclear turbo- 
generator systems 

$223,060-—-Ling-Temeo Electronics, Inc., Anaheim, Calif., for services 
and materials for vibration test system 

Kolisman Instrument Corp., Chicago, for development and manu- 
facture of six star trackers for each of the three Orbiting Astro- 
nomical Observatory (OAO) spacecraft. No amount disclosed 


MISCELLANEOUS 


$350,000--Minnesota Mining and Mfg. Co., Zenith Plastics Div., Gar- 
dena, Calif., from The Boeing Co., for prototype plastic con- 
tainers for transporting Minuteman missiles 


NAVY 


$2,146,000—-Sancders Associates, Inc., Nashua, NH; $1,200,000— 
Sparton Electronics Div. of Sparton Corp., Jackson, Mich.—for 
production engineering and manufacturing of sonobuoys 

$900,000—Bendix Corp.'s Scintilla Div., Sidney, N.Y., for electrical 
connectors for use in launching tube system of Polaris missiles 

$108,533.-Space Technology Laboratories, Inc., Canoga Park, Calif., 
for design, development, fabrication, assembly and testing of 
the feasibility model of the PRIMAG Beamformer, study time 
correlation technique applicable to the AN/BQS-6 sonar system 

General Electric's Ordnance Dept., Pittsfield, Mass., from BuShips, 
for a shipboard communications tracking antenna system for 
Project Advent. No amount disclosed 


ARMY 


$4.646,660--Waltham Laboratories of Sylvania Electric Products, a 
subsidiary of GT&E, Waltham, Mass., for development of an 
advanced radar design for possible future incorporation into the 
Nike-Zeus antimissiie missile system 


$2,408,658 While Diesel Engine Division of White Motor Co., Spring- 
field, Ohio, for 57 engine-generator sets to be used as standby 
power in the Titan // missile program 





ECONOTAPE CONTACTS ARE MOST 
EFFICIENT FOR ELECTRICAL RELAYS 


High reliability welded contacts and contact assemblies 
available for your relays. Weld strength guaranteed. + 
Overall contact height held within + .00025. Assem- 
blies are available in gold, platinum, palladium, silver 
and their various alloys—both solid and laminated. 
Single contact usable for various contact ratings, for 
wet and dry circuitry—assemblies protected for shelf 
life and handling. Designs for attachment to header 
by welding or brazing. Complete electrical and me- 
chanical design services available. 





D. E. MAKEPEACE 
DIVISION 











PINE & DUNHAM STREET * ATTLEBORO, MASS 
Circle No. 11 on Subscriber Service Cord 
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$2,280,000—Western Electric Co., Greensboro, N.C., for continue 
production of components for the Nike-Hercules missile system 

$1,600,000-——Norris-Thermador Corp., Norris Div., Los Angeles, fo: 
Jato units, and components for Honest John, Bullpup, Sergean 
and Terrier missiles 


$1,200,000—-Waltham Laboratories of Sylvania Electric Products, a 
subsidiary of GT&E, Waltham, Mass., from Signal R&D Labora 
tory, Ft. Monmouth, N.J., for ground stations for the Advent: 
communications satellite program near Ft. Dix, N.J. and Camry 
Roberts, Calif. 


$562,718—Raytheon Co., Waltham, Mass., for concurrent and re 
plenishment repair parts for the Hawk missile system. (Two con 
tracts.) 

$250,000—-Greer Hydraulics, Inc., Los Angeles, for engineering, manu 
facture and field service of installations of hydraulic systems at 
Titail I] launching sites. (Two contracts.) 

$237,221—Teller Construction Co., Idaho Falls, Idaho, for construc 
tion of WS-133A strategic missile support area facilities, Phase I 
Munitions Facility, Malstrom AFB, Mont 


AIR FORCE 


$1,300,000—-Garrett Corp.'s AiResearch Mfg. Division, Phoenix, Ariz 
for engine starters for the Hound Dog missile 


$600,000—-United Aircraft’s Hamilton-Standard Division, Windsor 
Locks, Conn., for air-conditioning equipment for the B-52H 
missile bomber. 


$514,000—-Stolte Construction Co., Los Angeles, for construction of 
a facility at Vandenberg AFB, Calif.. for Minuteman missile 
maintenance and training of Minuteman maintenance personnel 


$410,000—-Cessna Aircraft Co., Wichita, Kan., from The Boeing Co. 
for additional transporter-erector containers for the Minutemar 
missile 

$300,000—The Martin Co., Orlando, Fla., for ARW-73 guidance sys 
tem for the GAM-83 weapons system, spare parts and aerospace 
ground equipment and data. 

$275,000—The Martin Co., Denver, for spare parts to support Titar 
iI] during Operational Capability Force program. 

$100,000—Dunn Engineering Corp., Cambridge, Mass., from Holloman 
Missile Development Center, for a high-precision turntable for 
testing extremely sensitive gyroscopes in missile inertial guidance 
systems 


ITT Federal Laboratories, Nutiey, N.J., from Aeronautical Systems: 
Div. of AFSC, for development of a “volumetric” three-dimen- 
sional display requiring no special stereoscopic eyeglasses t 
achieve the 3-D effect. No amount disclosed 

ITT Federal Laboratories, Ft. Wayne, Ind., for study of possible de- 
signs of automatic, standardized equipment for testing and 
checking out inertial guidance systems as part of the new Project 
VATE (versatile automatic test equipment). No amount disclosed 


REQUESTS 


The National Aeronautics and Space Administration has issued 
a Request for Proposai for the acquisition, organization, and main- 
tenance of a comprehensive collection of technical and scientific 
inf' rmation relatiug to space and aeronautics activities 

The proposed contract is not a hardware development program; 
however, the successful contractor will be expected to install an 
automatic highspeed machine system to meet documentation needs 
The contract will be for a period of three years 

Proposals are due to be received at NASA Headquarters Procure- 
ment Office, Code BRA, 1520 H St., N.W., Washington 25, D.C., by 
July 5, 1961 

The evaluation of proposals will be confined to those companies 
which are principally or entirely concerned with documentation and 
which have established competence in that field. Excluded from 
evaiuation are companies which engage in development, fabrica- 
tion, and marketing of aeronautical or space hardware 

The following firms have been invited to participate: Battelle 
Memorial Institute, 505 King St., Columbus 1, Ohio; CEIR, Inc., 
1200 Jefferson Davis Hwy., Arlington, Va.; Documentation, Inc., 2521 
Conaecticut Ave. Washington, D.C.; Nerner and Co., 606 New 
Hampshire Ave., N.W., Washington 7, D.C.; Institute for Scientific 
Information, 32 S. 17th St., Philadelphia, Pa.; Johns Hopkins Univ 
Applied Physics Laboratory, Baltimore, Md.; Jonker Business Ma- 
chines, Inc., Gaithersburg, Md.; McGraw-Hill Publishing Co., 330 
W 42nd St., New York 36, N.Y.; Stanford Research Institute, Menic 
Park, Calif.; Systems Development Corp., 2500 Colorado Ave., Santa 
Monica, Calif.; United Research, 808 Memorial Dr., Cambridge 39 
Mass.; Univ of Pennsylvania, 3815 Walnut St., Philadelphia, Pa 
Western Reserve Univ., Center for Documentation and Scientific 
Research, Cleveland Ohio; Zator Co., 1404, Mt. Auburn S8t., Cam- 
bridge, Mass.; Armour Research Foundation, 10 W. 35th St 
Chicago 16, Ill 

NASA suggests that small business firms or others interested in 
subcontracting opportunities on this procurement make direct con- 
tact with the above firms 

Those firms who can qualify as a prime contractor on this pro- 
curement may request a Request for Proposal form from the Con- 
tract Negotiator, Mr. R. R. Lane, NASA Headquarters, Attn: BRA 
1520 H St.. N.W., Washington 25, D.C., Phone DU 2-5630 
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— }—reviews 


HIGH-STRENGTH STEELS FOR THE MISSILE IN- | 


juec 

em DUSTRY. American Society for Metals, Metals ( O N( EP | ION D E S IGN 
for Pork (Novelty), Ohio. 276 pp., $12. oes 

Pan 


The book is comprised of papers pre- | 
5, a sented at the symposium on High-Strength 
-~ Steels for the Missile Industry during the | 
amp Golden Gate Metals Conference, Feb. 4-6, 
1960, in San Francisco, sponsored by 
re Golden Gate Chapter, American Society | 
on for Metals. Fourteen authors actively 
working with materials for aerospace re- | 


...and EVALUATION 


of command and control systems 


eA quirements are represented. 
Contents include “Materials and Fab- | ie =. : ‘ 
ven | tcation Pretleme ta Pressure Wessels.” | This is MITRE’s task as consultant to the Air Force 
e 1 “Stress Corrosion of Aircraft and Missile | Electronics Systems Division. MITRE, an independent 
Steels,” “Fracture Theory in Pressure Ves- | , es a 2 ; os of 
sels,” “Pressure Vessel _ Reliability,” | nonprofit organization applies the growing resources 0 
“NASA's Program—High-Strength Sheet modern technology to a broad spectrum of system 
riz Alloys,” “New Ultra-high-strength Steel | : ; Z 
for High Performance Rocket Motor | engineering problems. 
—_ Cases,” “Fabrication Techniques for 


Rocket Motors,” “Shear Spinning in Fab- | Helping to provide the decision-maker with command 
: of rication of Solid-Propellant Rocket Cases,” 


: 1 control systems that are technically compatible is one 
ssile “Large Solid-propellant Rocket Case Fab- —_ ys 4 4 5s P 


nel rication by Deep Drawing” and “Future aspect of MITRE’s work. Another is planning the aero- 
Co., snes : ” 
| ee ae eee oan space control environment of the future. 


More than 200 illustrations, tables, 


sys- charts and graphs are included. In its system design work, MITRE conducts research 
© 
and development as required, but does not engage in pro- 
itan | & DESIGN STUDY OF THE INFLATED SPHERE ; Pare He need 

LANDING VEHICLE, INCLUDING THE LANDING duction. As a technical advisor to the Air Force, MITRE 
nan | PERFORMANCE AND THE EFFECTS OF DEVIA. 
nee | TIONS FROM DESIGN CONDITIONS, E. Dole 
Martin. Order NASA Technical note D-692 from 
em National Aeronautics and Space Administration 


re Washington 25, D.C. 82 pp 


works in close liaison, but not in competition, with 
industry and other scientific groups. 
Outstanding engineers and scientists interested in 


The impact motion of the inflated working on technical problems vital to the national 





de- : afi : ' ‘ , se a 
ana | ‘Phere landing vehicle with a payload security are invited to contact MITRE. There are open- 
ject centrally supported from the spherical r : ‘ 
sed skin by numerous cords has been deter- ings mn the following areas: 
mined on the assumption of uniform isen- 
tropic gas compression during impact. ® Operations Research © Radar Systems & Techniques 
ued The landing capabilities are determined . 
a for a system containing suspension cords © System Analysis © Advanced System Design 
7 of constant cross section. The effects of ec ications © Air Traffic Control System Development 
am; deviations in impact velocity and initial gas © Econometrics © Computer Technology 
an temperature from the design conditions 
eds are studied ® Haman Factors © Mathematics 
ure- 
. by 


ANTENNA ENGINEERING HANDBOOK, Henry Openings are also available at MITRE’s 


nies . ‘Re . 
jasik, Editor-in-Chief. McGraw Hill Book Com facility in Montgomery, Alabama. 
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The broad fields of antenna engineer- Inquiries may be directed in confidence to 
elle ing are covered, including such new devel- Vice Pes ah T nF Oven: 
—* opments as frequency-independent antennas ICE PRESIDENT — | ECHNICAL \PERATIONS 
ons and surface wave antennas. The book is 
tific intended to provide a readily accessible THE 
aiv.., source of basic information for the an- 
4 enna design specialist. 
nlo The handbook is composed of 35 chap- 
4 * =e : ae 
- ers divided into the broad divisions of CORPORATION 
ae basic antenna types, methods, applications, 
. related engineering and technical informa- ) TN] 

tific |! p engineering and techaical inform Post Orrice Box 208, 12-WN—Beprorp, Massacnusetts 
am- ion. Each chapter is written by an expert 
St., n his particular field. The volume in- 
ad iudes among other types, material on long All qualified applicants will receive consideration for employment 
athe vire, slot, loop, helical, horn, reflector without regard to race, creed, color or national origin. 

ind scanning antennas. The engineering 
oul ‘pplications of receiving, transmitting 
‘on- — ‘ ee +1 : , sailable upon request 
~ radar, aircraft. VHF and UHF communi- » A brochure more fully describing MITRE and its activities is available upon reques 
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—r ames in the news 


WELLS 





Dr. Edward P. Sharp: Director emeri- 
tus of NASA's Lewis Research Center, has 
been awarded the NASA medal for “out- 
standing leadership.” Presentation was 
made by Dr. Hugh L. Dryden, deputy ad- 
ministrator, and Dr. Abe Silverstein, for- 
mer associate director of Lewis and now 
director of space flight programs. Dr. 
Sharp retired last January after almost 45 
years of government service, 39 of which 
were spent with NACA and NASA. 


Lt. Gen. William H. Tunmer, USAF 
(ret.): Former commander of the Military 
Air Transport Service (MATS), elected to 
the board of directors of Pioneer Aero- 
dynamic Systems, Inc., Manchester, Conn. 


Arthur N. Curtiss: Named manager, 
administration, RCA Laboratories, with 
office at David Sarnoff Research Center, 
Princeton, N.J. Previously Curtiss was gen- 
eral manager of the West Coast Missile 
and Surface Radar Division, RCA De- 
fense Electronic Products. 


Allen J. Gardenhour, Jr.: Appointed 
northern regional manager, Consolidated 
Systems Corp., Washington, D.C. 


Arthur L. Chapman: Appointed senior 
vice president of Pacific Mercury Elec- 
tronics, Sepulveda, Calif. Chapman also 
will be in charge of marketing and dis- 
tribution of electronic telemetering equip- 
ment for Pacific Mercury's Telemetering 
Corp. of America subsidiary. Formerly, he 
was president of the Electronics Div. of 
Columbia Broadcasting System, Inc. and a 
vice president and member of the board of 
directors of the parent corporation. 


Col. S. C. Holmes: Named director of 
industrial operations for the Army Rocket 
and Guided Missile Agency, Huntsville, 
Ala. Holmes will be succeeded as assistant 
chief of staff for research and develop- 
ment by his deputy, Col. Paul B. Schup- 
pener. 


Arthur 8S. Lochner: Joins the Curtis 
Optical Department of Fairchild Camera 
and Instrument Corp.'s Defense Products 
Division, Los Angeles, as manager. Earlier, 
Lochner was division manager at Pacific 
Optical Corp. 
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STEWART 


W. F. Wells: Appointed senior vice 
president and general manager of Mid- 
western Instruments, Inc., Tulsa, Okla. 
Previously Wells was manager of manu- 
facturing engineering in General Electric's 
Computer Dept., Phoenix, Ariz. 


Howard T. Cusic: Elected president 
and chief executive officer, U.S. Polymeric 
Chemicals, Inc., Stamford, Conn., suc- 
ceeding Maarten W. Oudegeest, elected 
chairman of the board. 


George W. Spencer: Named engineer- 
ing manager of Erie-Pacific Division of 
Erie Resistor Corp., Hawthorne, Calif. 
Prior to joining Erie-Pacific, Spencer was 
engineering supervisor of a Minuteman 
test and evaluation group at North Amer- 
ican Aviation’s Autonetics Division, 
Downey, Calif. 


Alfred B. Hunter: Director of customer 
requirements for Space Electronics Corp., 
will head the newly-established Washing- 
ton, D.C. liaison office of SEC. 


J. Alan Stewart: Appointed general 
manager of Sparton Electronics Div. of 
Sparton Corp., Jackson, Mich. Stewart 
also is assistant secretary of Sparton Corp., 
and a director of the Sparton Southwest, 
Inc. subsidiary. 


Louis H. Benzing: Promoted to as- 
sistant general manager of the Military 
Systems/Stavid Division of Lockheed Elec- 
tronics Co., Plainfield, NJ. 


Robert L. Howell: Systems design en- 
gineer for Univac Division of Sperry Rand 
Corp., assigned to Univac’s new com- 
puter engineering center at Cocoa Beach, 
Fla. 


Adrian C. Bos: Named manager, data 
processing systems marketing, for RCA’s 
West Coast Missile and Surface Radar 
Div., Defense Electronic Products, Van 
Nuys, Calif. Bos formerly was field man- 
ager, advanced systems, Federal Systems 
Division, International Business Machines. 


I. E. Boberg: Engineering executive for 
Chicago Bridge & Iron Co., elected to 
the firm's board of directors. 





BENZING PAGANELLI 


Arthur G. Baitz: Appointed assistant 
vice president of Robertshaw-Fulton Con- 
trols Co., Richmond, Va., and general 
manager of its Eastern Research Center, 
King of Prussia, Pa. William M. Harcum 
was appointed director of research and 
development at the Eastern Research Cen- 
ter. 


Raleigh E. Utterback: Named West 
Coast district manager for closed circuit 
television equipment sales by General 
Electric’s Technical Products Operation at 
its newly-established offices in Redwood 
City, Calif. 


Charles H. Crosby: Appointed head of 
Minuteman field operations for Aerojet- 
General Corp. at Cape Canaveral, Fla. 
Crosby replaces Alfred J. Koorey, reas- 
signed to Aerojet’s Solid Rocket Plant, 
Sacramento, Calif. 


Dr. T. Grant Maple: Appointed senior 
physicist in the Research Division of Am- 
pex Corp., Redwood City, Calif. Formerly 
Dr. Maple was with the Solid State Mate- 
rials Section at CBS Laboratories, Stam- 
ford, Conn. 


Thomas A. Holdiman: Former chief of 
the System Requirements Branch of Sys- 
tem Development Corp., appointed chief 
of systems controls in General Dynamics 
Electronics’ Military Products Division, 
Rochester, N.Y 


Thomas I. Paganelli: Manager of the 
Missile Detection Systems Section of Gen- 
eral Electric's Heavy Military Electronics 
Dept., appointed head of the department's 
Systems Operation, recently established to 
consolidate the company’s management 
skills and technical know-how in surface- 
based surveillance systems, undersea war- 
fare systems and aerospace defensive sys 
tems. 


Maj. Gen. John A. Barclay: Deputy 
commanding general of the Army Ord- 
nance Missile Command at Redstone 
Arsenal, Huntsville, Ala., is retiring June 
30 after 30 years of service. Gen. Barclay 
was a pioneer in the Army's long-range 
missile developments. 
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Help Wanted 





METALLURGICAL 
MANAGER 


Metallurgical Manager—B.S.— 
M.S., with demonstrated adminis- 
trative and technical ability. Posi- 
tion involves managing and 
directing the activities of a modern 
metallurgical and welding labora- 
tory engaged in both the ferrous 
and nonferrous fields. This labora- 
tory performs an important func- 
tion in the operation of a large, 
integrated facility engaged in both 
product development and produc- 
tion activities. 

A Management position that offers 
a challenging responsibility for the 
individual interested in a western 
location. Send complete resume and 
requirements to: 

BOX 64 
Missiles & Rockets Magazine 

1001 Vermont Ave., N.W., Washington 5, D.C. 








M/R BUSINESS OFFICES 


Washington 5, D.C-—1001 Vermont 
Aveave, NW); Sterling 3-5400 
Edward D. Muhifeld, Publisher 


New York 17, N.Y.—20 East 46 Street; 
YUkon 6-3900 
Pav! B. Kinney, Eastern Advertising 
Manager 
Paul N. Anderson 


les Angeles, California—8929 Wilshire 
Bivd.; Oleander 5-916! 
James W. Cloar, Western Advertising 
Manager 
Edwin J. Denker, Jr. 


Detroit 2, Michigan—412 Fisher Build- 
ing; TRinity 5-2555 
Kenneth J. Wells 


Chicago 2, tllineis—139 N. Clark St.; 
Central 6-5804 
R. Lenn Franke, Jr. 


Dellas 24, Texas—222 Wynnewood 
Professional Building 
John L. Hathaway 


Miemi, Floride—208 Almeria Ave., 
Coral Gables 
Richard D. Hager 


Lendon, W.1, England—28 Bruton 
Street; Grosvenor 8356 
Norall and Hart 


Geneva, Switzeriland—10 Rue Grenus; 
Geneva 321044 


Peris, France—11 Rue Condorcet; TRU 
15-39 


Frankfurt/Main, West Germany—fried- 
rich-Ebert-Anlage 3 











missiles and rockets, June 19, 1961 


—when and where— 








JUNE 


IAS-Symposium on Space Flight and Re- 
entry Trajectories, Paris, June 19-21. 


Heat Transfer and Fluid Mechanics Insti- 
tute Conference, University of South- 
ern California, Los Angeles, June 19-21. 


American Association for the Advance- 
ment of Science, Pacific Division, An- 
nual Meeting, University of California, 
Davis Campus, June 19-22. 


Sixth International Instrument Show, Lon- 
don, June 19-23. 


Denver Research Institute of the Univer- 
sity of Denver, Eighth Annual Sym- 
posium on Computers and Data Proc- 
essing, Elkhorn Lodge, Estes Park, 
Colo., June 22-23. 


Institute of Radio Engineers, 5th Annual 
Convention on Military Electronics, 
Shoreham Hotel, Washington, D.C.., 
June 26-28. 


British Interplanetary Society, European 
Symposium on Space Technology, Fed- 
eration of British Industries, London, 
June 26-28. 


Aerospace Transportation Committee, 
AITEE, Concepts and Design in Aero- 
space Electricity, Benjamin Franklin 
Hotel, Philadelphia, June 26-30. 


Rocket Testing in Simulated Space and 
High-Altitude Environments (secret), 
sponsored by ARO, Inc., Aerospace 
Corp., USAF, Arnold Center, Tulla- 
homa, Tenn., June 28-29. 


American Institute of Chemical Engineers, 
Second Joint Automatic Control Con- 
ference, 


of Mechanical Engineers, Institute of 
Radio Engineers and American Insti- 
tute of Electrical Engineers, University 
of Colorado, Boulder, June 28-30. 


Institute of Navigation, Annual Meeting, 
Williamsburg Inn., Williamsburg, Va., 
June 28-July 1. 


National Bureau of Standards, One-day 
Meeting on High Precision Connectors, 
Boulder Laboratories, Colo., June 29 


JULY 


Fourth International Conference on Bio- 
Medical Electronics and Fourteenth 
Conference on Electronic Techniques in 
Medicine and Biology, sponsored by 
ATEE, IAS, ISA, TIRE, Waldorf-Astoria 
Hotel, New York City, July 9-14. 


| Planning Aspects of Atomic Shelter, semi- 


mar, Pennsylvaina State University, 


State Park, July 9-21. 


Western Plant Maintenance and Engineer- 
ing Show, Pan Pacific Auditorium, Los 
Angeles, July 18-20. 
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Let's Temper Urgency with Caution 


HE UNITED STATES stands a very good chance 

of being ahead of the Soviet Union in the estab- 
lishment of a worldwide commercial space communi- 
cations system. Aside from other benefits, establish- 
ment of the satellite network would do a great deal 
for U.S. technological prestige. 

The Administration now has taken the official 
position that every effort should be made to put the 
network into operation as soon as possible. To this 
end, the Federal Communications Commission is 
engaged in proceedings which could lead to a 
decision this month as to which commercial group 
will get a go-ahead on development. 

The speed with which the FCC is moving is 
laudable, and there is no reason a decision cannot be 
made promptly. But the actions of the commission 
have raised a question in the minds of some observers 
as to whether a full and fair study of the situation 
is under way. 

The FCC initiated the proceedings with its 
frankly stated belief that the space venture should 
be handed to a group of international common 
carriers, the largest of which is the American 
Telephone & Telegraph Co. The commission has, in 
effect, challenged anyone to prove this position 
wrong. This “decision in advance” hardly seems a 
proper approach to an objective study of the case. 

The FCC position has been challenged by several 
missile/space firms—most notably General Electric 
Co. GE is pushing for a business combine which 
would include the missile/space as well as the 
communications industry. 

Another challenger of the FCC position has been 
the Department of Justice, which has raised the anti- 
trust question in anticipating possible domination of 
the communications consortium by AT&T. Since 
involvement in an anti-trust wrangle could delay the 
start of the program, the Department's position is 
well worth further study. 

A statement presented by the Department sug- 
gests that to be consistent with the anti-trust laws, 
any plan adopted must meet certain conditions. One 
of these is that all interested parties engaged in the 
production and sale of communication and related 
equipment be given an opportunity to participate in 
ownership of the system together with the common 
carriers. The Justice statement warns against any set- 
up which would permit domination by one com- 
munications company. It states the belief this could 
occur despite regulations by the FCC. 

The FCC's June 5 hearing, to which interested 
companies in both the communications and missile 


space industries were invited, was held under FCC 
ground rules which prohibited any challenge to the 
commission’s backing of the communications firms. 
These challenges are being considered in written 
form. 

Despite the prohibition, the counsel for General 
Electric managed to raise a number of questions 
about the proposed communications combine which 
should be answered before any irrevocable decision 
is made: 

—What formula would be used to distribute 
ownership among the communications firms or pro- 
vide for participation in such a way that domination 
by any one of them would be prevented? 

—If ownership is determined on the basis of use, 
how could it be distributed widely enough to prevent 
domination by the AT&T? 

—What maximums or minimums would be im- 
posed on the amount of ownership? 

— What provision would be made for direct public 
participation in the new venture? Would the public 
have to go out and buy a share of RCA or AT&T 
stock to participate? 

— What would the timetable be? 

— Would there be a separate management group 
or would it be managed by the dominant company? 
Would voting rights be on a 90 percent-1 percent-! 
percent-1 percent basis? 

—If there is to be something other than a sep- 
arate corporation, how could rates be established 
effectively with the joint venture reflected as a part 
of the books of existing carriers? 


_ MAY BE good answers to these questions 
and to the question raised by the Department of 
Justice. If so, they should be on the record. GE has 
outlined its business plans. The communications 
firms should do the same. 

FCC has indicated it will reach a decision before 
the end of this month—probably in favor of the 
proposed communications combine. 

The need for a decision is urgent. But before it 
is made, the communications firms should be asked 
to declare in a public hearing just what their plans 
for the combine and the satellite network are. The 
missile/space firms should be given an opportunity 
at the same hearing to state their case. 

Technical merits of the various satellite systems 
proposed should be studied. 

Then an unprejudiced decision should be made- 
promptly. 


William J. Coughlin 
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Here’s a new “twist” for the specialized application: 


Bendix “TWIST / PULL” Pygmy Electrical Connector 


This new Bendix® Pygmy® Electrical Connector uniquely 
combines positive coupling and pull-to-disconnect fea- 
tures. It is connected by a twist; disconnected either by 
hand or, remotely, by lanyard. 

Complete intermateability with PT receptacles is 
achieved through use of standard Pygmy PT plug shells, 
five-key polarization, and three-point bayonet lock 
coupling. The “‘twist/pull’”’ design assures inter-facial 
sealing and meets the performance requirements of 
MIL-C-26482. 


Resilient inserts assure extreme vibration resistance 
and provide support for size 20 or 16 gold-plated Pygmy 
contacts of either the solder or removable crimp type. 
Plating options for the aluminum shell components are: 
cadmium with an olive drab chromate after treatment, 
or alumilite hard anodic coating. 

Write today for your copy of our informative technical 
bulletin SL-102, giving complete information on shell 
sizes and arrangements, as well as helpful design and 
dimensional data. 


Scintilla Division 


SIDNEY, NEW YORK 


Conedian Affiliate: Aviation Electric, Ltd., 200 Lourentien Bivd., Montreal 9, Quebec. Export Sales & Service: Bendix International, 205 E. 42nd St., New York 17, N. Y, 
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RESEARCH DEVELOPMENT IN UNDERWATER ENGINEERING 


exceptional qualifications 
of company and its engineers 


available upon request 


Washington Technological Associates, Inc. 


979 ROLLINS AVENUE © ROCKVILLE, MARYLAND 
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